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PREFACE

This Regional Implementation Agreement (RIA) was prepared cooperatively by the U.S. Army
Corps of Engineers (USACE), New Orleans District and Galveston District, and the U.S.
Environmental Protection Agency, Region 6 (EPA). The RIA provides guidance for applicants,
permittees, and USACE and EPA staff working on ocean dredged material disposal projectsin
Louisianaand Texas. The RIA is necessary to adapt the national procedures, contained in the
1991 Evaluation of Dredged Material Proposed for Ocean Disposal - Testing Manual, to
Regional situations and ensure compliance with the ocean dumping regulations.

ThisRIA isdesigned to specify sampling, testing, and reporting procedures for dredged materials
proposed for ocean disposal in the Gulf of Mexico off the Louisiana and Texas coasts. In
addition, this RIA establishes administrative, coordination, and documentation procedures that
will be followed by the USACE, New Orleans District and Galveston District, and EPA Region 6.
This RIA revises and combines the existing RIAs for the Ocean Dumping Program in Louisiana
and Texas, finalized in 1992. This RIA will supercede the 1992 RIAs upon finalization.

This RIA has undergone review by the USACE Engineer Research and Development Center,
EPA Nationa Health & Environmental Effects Research Laboratory, EPA Office of Wetlands,
Oceans and Watersheds, U.S. National Marine Fisheries Service, U.S. Fish and Wildlife Service,
National Oceanic and Atmospheric Administration, Louisiana Department of Environmental
Quality, Louisiana Department of Natural Resources, L ouisiana Department of Wildlife and
Fisheries, Texas Natural Resource Conservation Commission, Texas Genera Land Office, and
the Texas Parks and Wildlife Department. Comment letters received are included in Appendix F.
In addition, the following individuals have reviewed this document through aformal peer review
process. Mr. Martin Arhelger, PBS& J; Dr. Barry A. Vittor, Barry A. Vittor and Associates, Inc.;
Mr. James Reese, USACE, Northwestern Division; and Mr. Walter Berry, USEPA Environmental
Effects Research Laboratory.



This RIA has been approved by the following officials of U.S. Environmental Protection Agency
and the U.S. Aty Corps of Engineers, and goes into effect upon the date of the last signature.
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GLOSSARY OF TERMS

Acute Toxicity:
Short-term toxicity to organism(s) that have been affected by the properties of one or more chemical
substances contained in water or sediment. The acute toxicity of contaminated sediment is generally
determined by quantifying the mortality of appropriately sensitive organisms that are put into contact with
the sediment, under either field or laboratory conditions, for a specified period.

Bioaccumulation:
The accumulation of contaminantsin the tissue of organisms through any route, including respiration,
ingestion, or direct contact with contaminated water, sediment, or pore water.

Bioassay:
A bioassay isatest using abiological system. It involves exposing an organism to atest material and
determining aresponse. There are two major types of bioassays differentiated by response: toxicity tests
which measure an effect (e.g. acute toxicity, sublethal/chronic toxicity) and bioaccumulation tests which
measure a phenomenon (e.g. the uptake of contaminants into tissues).

Contaminant of Concern (COC):
A contaminant present in a given sediment thought to have the potential for unacceptable adverse
environmental impact due to a proposed discharge. A contaminant is defined as a chemical substancein a
form that can be toxic to or bioaccumulate in aquatic organisms, consumers of aquatic organisms, or users of
the aquatic environment, and includes but is not limited to the substances listed on the 307(a)(2) list of toxic
pollutants promulgated on January 31, 1978 (43 FR 4109).

Data Quality Objectives (DQO):
Qualitative and quantitative statements that clarify study objectives, define appropriate types of dataand
specify tolerable levels of potential decision errors that will be used as the basis for establishing the quality
and quantity of data needed to support decisions. DQOs provide the framework for planning environmental
data operations consistent with the data user’ s needs.

Dissolved Fraction or Liquid Phase:
The dissolved fraction of the elutriate process is that portion of the elutriate supernatant that has been filtered
through a 0.45 F m filter (or centrifuged and then filtered).

Dredged Material Elutriate:
The dredged material elutriate preparation (see Section 10.1.2 of the Green Book) involves mixing the
dredged material with dredging site water in a sediment-to-water ratio of 1:4 and allowing the mixture to
settle. The suspended particul ate phase is the supernatant from the dredged material elutriate preparation
and is used for water column bioassays. The liquid phase is the supernatant from the dredged material
elutriate preparation that has been centrifuged and/or filtered and is used for EPA WQC/state WQS
screening.

EPA Risk Levels:

Levels of contaminant concentrations in an exposure medium that pose a potential carcinogenic risk (10° or
alin 100,000 incremental incidence of cancer over a 70 year period) and/or noncancer hazard (i.e. exceeds



areference dose). Screening levels for contaminants are used in this RIA to estimate human health risk
associated with the consumption of chemically contaminated fish.

Equilibrium Partitioning (EqP) Approach:
Approach used to relate the dry-weight sediment concentration of a particular chemical that causes an
adverse biological effect to the equivalent free chemical concentration in pore water and to that
concentration sorbed to sediment organic carbon or bound to sulfide. Based on the theory that the
partitioning of a nonionic organic chemical between organic carbon and pore water and the partitioning of a
divalent metal between the solid and solution phases are at equilibrium.

Exclusionary Criteria:
Should the dredged material meet at least one of the criterialisted in Section 227.13(a) of the ocean dumping
regulations, no additional testing is required of the sediment and the material is considered to be compliant
with the regulations.

Green Book:
Evaluation of Dredged Material Proposed for Ocean Disposal - Testing Manual (EPA-503/8-91/001), or the
“Green Book” isthe technical guidance manual for determining suitability of dredged material for ocean
disposal through chemical, physical, and biological evaluations. The Green Book isintended for usein
evaluating dredged-material compliance with the EPA ocean dumping regulations.

Initial Mixing:
That dispersion or diffusion of liquid, suspended particulate, and solid phases of dredged material that
occurs within 4 hours after dumping. The limiting permissible concentration (L PC) shall not be exceeded
beyond the boundaries of the disposal site during initial mixing and shall not be exceeded at any point in the
marine environment after initial mixing.

Inland Testing Manual (ITM):
Evaluation of Dredged Material Proposed for Discharge in Waters of the U.S - Testing Manual (EPA-823-
B-98-004), or the Inland Testing Manual, is the technical guidance manual for determining the potential for
contaminant-related impacts associated with the discharge of dredged material in waters regulated under
Section 404 of the Clean Water Act (inland waters, near coastal waters, and surrounding environs — all
waters other than the ocean and territorial searegulated pursuant to Section 404 of CWA) through chemical,
physical, and biological evaluations.

Kow:
L og octanol/water partition coefficient, the ratio of the chemical concentration in octanol divided by the
concentration in water. The octanol/water partition coefficient has been shown to correlate with
bioconcentration factors in aguatic organisms and adsorption to soil and sediment.

L C50:

The median lethal concentration. The concentration of a substance that kills 50% of the organismstested in
alaboratory toxicity test of specified duration.

Limiting Per missible Concentration (L PC):
Theliquid phase LPC [40 CFR 227.27(a)] is the concentration of the constituent that, after allowing for
initial mixing, does not exceed the acute marine water quality criteria (WQC) for that constituent and/or a



toxicity threshold of 0.01 of the acutely toxic concentration of the dredged material. The LPC of the
suspended particulate phase and solid phases is the concentration which will not cause unreasonable toxicity
and which will not cause bioaccumulation of contaminants of concern in the human food chain (SPP
bioaccumulation testing is not required) [40 CFR 227.27(b)].

Liquid Phase or Dissolved Fraction (LP):

For dredged material, the liquid phase is considered to be the centrifuged and/or 0.45 F m filtered
supernatant from the dredged material elutriate preparation [See also 40 CFR 227.32(b)(1)].

Marine Protection Resear ch and Sanctuaries Act (MPRSA):
Enacted by Congressin 1972, MPRSA regulates the transportation for the purpose of dumping and dumping
of al materialsinto the ocean. It establishes a system for permitting the disposal of materials and prohibits
the dumping of particular materials. It implements the Convention on the Prevention of Marine Pollution by
Dumping of Wastes and Other Matter, or the London Convention of 1972. Also known as the Ocean
Dumping Act.

Minimum Quantification Level (MQL):
The lowest concentration that can be reliably quantified with specified limits of precision and accuracy
during routine laboratory operating conditions.

Ocean Waters:

Those waters of the open seas lying seaward of the baseline from which the territorial seais measured (see
also paragraph 220.2(c) of the ocean dumping regulations).

Ocean Dredged Material Disposal Site (ODMDYS):
A precise geographical areawithin which ocean disposal of dredged material is permitted under conditions
specified in permits issued under 8103 of the MPRSA. Such sites are identified by boundaries established
by (1) coordinates of latitude and longitude for each corner or by (2) coordinates of |atitude and longitude
for the center point and aradius in nautical miles from that point.

Ocean Dumping Regulations:

Procedures and concepts published in 40 CFR 220-228 for evaluating proposals for dumping dredged
meaterial in the ocean.

Refer ence Sediment:
A sediment, substantially free of contaminants, that is as similar as practicable to the grain size of the
dredged material and the sediment at the disposal site. In addition, the reference sediment reflects
conditions that would exist in the vicinity of the disposal site had no dredged materia disposal ever taken
place, but had all other influences on sediment condition taken place. The reference sediment servesas a
point of comparison to identify potential effects of contaminantsin the dredged material.

Solid Phase (SP):
According to the regulation, the solid phase is considered to be all the material settling to the bottom after
one hour settling of the dredged material elutriate [See also 40 CFR 227.32(b)(1)]. For the purposes of this
RIA, solid phase refers to the whole sediment as defined in the Green Book, which includes the sediment
that would settle in one hour.



Suspended Particulate Phase (SPP):

The SPP is the supernatant as obtained from the dredged material elutriate preparation. [See also 40 CFR
227.32(b)(2)].

Target Detection Limit (TDL):

A performance goal set between the lowest, technically feasible, detection limit for routine analytical
methods and available regulatory criteria or guidelines for evaluating dredged material. The target detection
limit is, therefore, equal to or greater than the lowest amount of a chemical that can be reliably detected
based on the variahility of the blank response of routine analytical methods. However, the reliability of a
chemical measurement generally increases as the concentration increases. Analytical costs may also be
lower at higher detection limits. For these reasons, atarget detection limit istypically set at not less than 10
times lower than available sediment guidelines.

Tiered Testing:

A structured, hierarchical procedure for determining data needs relative to decision-making, which involves
aseries of tiers or levels of intensity of investigation. Typically, tiered testing involves decreased
uncertainty and increased available information with increasing tiers. This approach is intended to ensure
the maintenance and protection of environmental quality, as well as the optimal use of resources.
Specifically, least effort is required in situations where clear determinations can be made of whether (or not)
unacceptable adverse impacts are likely to occur based on available information. Most effort is required
where clear determinations cannot be made with available information.

Toxicity Test:

Water

Water

A bioassay which measures an effect (e.g. acute toxicity, sublethal/chronic toxicity). Not a bioaccumulation
test.

Quality Criteria (WQC):

Nationally recommended water quality levels by EPA for the protection of aguatic organisms and their uses.
The criteria are developed under Section 304(a) of the Clean Water Act and are based solely on dataand
scientific judgements on the relationship between pollutant concentrations and environmental and human
health effects. They provide guidance to the States in adopting water quality standards that ultimately
provide a basis for controlling discharges or releases of pollutants.

Quality Standard:

A law or regulation that consists of the beneficial designated use or uses of awater body, the numeric and
narrative water quality criteria that are necessary to protect the use or uses of that particular water body, and
an anti-degradation statement. Nationally recommended water quality criteria provide guidance for the
States in adopting water quality standards.

Vi



LIST OF ACRONYMS

ASTM - American Society for Testing and Materials
CFR - Code of Federal Regulations

COC - Contaminant(s) of Concern

CWA - Clean Water Act

DQO - Data Quality Objectives

ElIS - Environmental Impact Statement

EPA - Environmental Protection Agency

FR - Federa Register

GC/MS - Gas Chromatograph/Mass Spectrometry
GIS - Geographic information system

ITM - Inland Testing Manual

LPC - Limiting Permissible Concentration
MPRSA - Marine, Protection, Research and Sanctuaries Act
MQL - Minimum Quantification Level

ODMDS - Ocean Dredged Material Disposal Site
PAH - Polynuclear Aromatic Hydrocarbons

PCB - Polychlorinated Biphenyl

QA - Quality Assurance

QAP - Quality Assurance Plan

QC - Quality Control

RIA - Regional Implementation Agreement

SAP - Sampling and Analysis Plan

SPP - Suspended Particul ate Phase

SP - Solid Phase

TDL - Target Detection Limit

USACE - U.S. Army Corps of Engineers

U.S.C. - United States Code

WQC - Water Quality Criteria

WQS - Water Quality Standards
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1. INTRODUCTION

1.1 Background. Section 103 of the Marine Protection, Research and Sanctuaries Act
(MPRSA) (33 U.S.C. 81401 €t. seq.), specifiesthat al proposed operations involving the
transportation and disposal of dredged material into ocean waters must be evaluated to determine
the potential environmental impact of such activities. Environmental evaluations must be in
accordance with the ocean dumping regulations in 40 CFR 220-228, and with permitting and
dredging regulations in 33 CFR 320-330 and 335-338. National implementation guidance was
developed jointly by the U.S. Army Corps of Engineers (USACE) and the Environmental
Protection Agency (EPA) to define technical procedures for testing dredged material. The
national guidance manual was first issued in 1977 and an updated version entitled, Evaluation Of
Dredged Material Proposed for Ocean Disposal - Testing Manual, (the Green Book) was issued
in February 1991 (EPA/USACE, 1991).

1.2 Purpose. Regional guidance is necessary to adapt the national procedures to regional
situations and to adhere to ocean dumping regulations at 40 CFR 220-228. This Regional
Implementation Agreement (RIA) is designed to specify sampling, testing, and reporting
procedures for dredged materials proposed for ocean disposal in the Gulf of Mexico off the
Louisiana and Texas coasts. In addition, this RIA establishes administrative, coordination, and
documentation procedures that will be followed by the USACE, New Orleans District and
Galveston District and EPA, Region 6. This RIA revises and combines the existing RIAs for the
Ocean Dumping Program in Louisiana and Texas, finalized in 1992 (EPA/USACE 1992a &
1992b). ThisRIA will supercede the 1992 RIAs upon finalization.

In 1998, EPA and the USACE jointly issued national guidance defining technical procedures
under Section 404 of the Clean Water Act (CWA) for evaluating proposed discharges of dredged
material into waters of the U.S associated with navigational dredging projects. It isintended that
the document, Evaluation of Dredged Material Proposed for Discharge in Waters of the U.S. -
Testing Manual, (EPA/USACE, 1998), the Inland Testing Manual or ITM, serve as a counterpart
to the Green Book, and in many technical aspectsis more up-to-date. Thus for the purposes of
thisRIA, references are made to relevant technical sections of the ITM as well asthe Green
Book.

1.3 Modifications. New and more advanced testing procedures are continually being
developed and refined by the research and devel opment laboratories of the EPA and USACE, as
well as by the academic community. Monitoring of the designated Ocean Dredged Material
Disposal Sites (ODMDYS) off the Louisiana and Texas coasts will provide effects-based feedback
that will enable EPA Region 6 and the USACE, New Orleans District and Galveston District to
make more refined and environmentally sensitive decisions concerning the ocean disposal of
dredged materials. For these reasons, this RIA will be reviewed periodically and revised as
necessary to incorporate modifications to the testing and reporting requirements. Modifications
will be made only upon mutual agreement by the USACE, New Orleans District and Galveston
District and EPA Region 6 and will be subject to public review.



1.4 Issue Resolution. Early coordination and communication is essential for avoiding
disagreements. Disagreements between the USACE, New Orleans District or the Galveston
District and EPA Region 6 regarding the characterization of dredged material proposed for ocean
disposal will be discussed and, when possible, resolved at the staff level. If, however, the issue
cannot be resolved at the staff level, then the issue will be elevated to District and Regional
Managers. If necessary, consultation with the USACE Engineer Research and Devel opment
Center and USACE Headquarters and with the EPA Environmental Research Laboratories and
EPA Headquarters will be the responsibility of the respective agency.

1.5 Contacts.  Questions regarding any aspects of this RIA should be directed to:

U.S. Army Corps of Engineers

New Orleans District

Operations Division, Technical Support Branch CEMVN-OD-T
P.O. Box 60267

New Orleans, LA 70160-0267

U.S. Army Corps of Engineers
Galveston District

Environmental Section CESWG-PE-PR
P.O. Box 1229

Galveston, TX 77553-1229

U.S. Environmental Protection Agency
Region 6

Water Quality Protection Division
Marine & Wetlands Section 6WQ-EM
1445 Ross Avenue, Suite 12000
Ddlas, TX 75202-2733

2. APPLICABILITY

This document appliesto all activitiesinvolving the transportation of dredged material for the
purpose of disposing it in ocean waters and is applicable to dredging activities permitted by the
USACE and navigational projects constructed and maintained by the USACE.

3. ADMINISTRATIVE PROCESS

The Ocean Dumping Program is jointly administered by EPA, Region 6 and the USACE, New
Orleans District and Galveston District. In accordance with Section 103 of MPRSA, the USACE
is the permitting authority for dredged material disposal, subject to EPA review and concurrence.
Navigational projects constructed and maintained by the USACE are subject to the same Federal
environmental laws and regulations as the general public even though the USACE does not issue
a permit document to authorize its own activities. Prior to disposal of dredged material at any



designated ODMDS, both EPA and the USACE are charged with making independent
evaluations of all proposed dredged material disposal actions (40 CFR 225). Figure 1 shows a
flowchart overview of the review process.

3.1 MPRSA Section 103 Permits.  Applications for MPRSA Section 103 permits must be
submitted to the USACE, New Orleans District or Galveston District. Section 103 applications
must comply with USACE permitting regulations at 33 CFR Parts 320-330. In addition, Clean
Water Act Section 401 water quality certification will be required. Applicants are strongly
encouraged to arrange pre-application meetings with the USACE, New Orleans District or
Galveston District and EPA, Region 6 in order to determine the need for testing and for
additional information on the permitting process.

Once the USACE, New Orleans District or Galveston District receives a completed permit
application, the information will be published for review in a public notice. The information
required for the public notice is specified in 33 CFR 325.3. The information provided in the
public notice and other information requested by the USACE Districts or EPA, Region 6 shall be
used in making evaluations and determining suitability of dredged material for ocean disposal
and compliance with 40 CFR 220-228. The types of information necessary to conduct
evaluations are listed in Appendix A. In addition, the “evaluator worksheets” (Appendix E),
used by EPA in evaluating the proposed dredged material, al'so provide a listing of information
needed for adequate evaluations.

3.2 Navigational Projects Constructed and/or Maintained by the USACE. The USACE, New
Orleans District and Galveston District must provide the same information as required for a
Section 103 permit and are subject to the same review process (33 CFR Parts 335-338). The
types of information necessary to conduct evaluations are listed in Appendix A. In addition, the
“evaluator worksheets’ (Appendix E), used by EPA in evaluating the proposed dredged material,
also provide alisting of information needed for adequate eval uations.

To date, the USACE, New Orleans District and Galveston District, respectively, are the only
users of the eight (8) MPRSA 102(c) Ocean Dredged Material Disposal Sites (ODMDYS) off the
coast of Louisiana and the ten (10) MPRSA 102(c) ODMDS off the coast of Texas.

Advance notice and coordination for USACE navigational projects occurs during the New
Orleans District’ s annual Environmental Dredging Conference and the Galveston District’s
annual Dredging Conference where the USACE Districts present the proposed maintenance
dredging projects for the upcoming fiscal year.

3.3USACE Review. All Section 103 permit applications and USA CE navigational project
authorizations for ocean disposal of dredged material are evaluated by the USACE, New Orleans



FIGURE 1. Overview of Review Process
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District or Galveston District in accordance with applicable ocean dumping criteriain 40 CFR
220-228. The evaluation consists of characterization of the dredged material and determination
of compliance with the applicable regulations. The types of information necessary to complete
the review and required to be submitted to EPA, Region 6 by the USACE, New Orleans District
and Galveston Digtrict are listed in Appendix A.

A Tier | evaluation must be conducted, at a minimum, for all dredged material disposal
projects, both those requiring 103 permits and all USACE navigational projects as part of the
dredged material characterization. The purpose of the Tier | evaluation isto determine whether
adecision on environmental acceptability can be made on the basis of existing information (See
Section 4 of thisRIA). If it is determined by the USACE, New Orleans District or Galveston
District and/or EPA, Region 6 that the existing information is inadequate, it will be necessary to
collect new sediment samples and conduct appropriate analyses to characterize the dredged
material and determine environmental acceptability.

3.4 Information submitted to EPA.  Thefollowing information, required for evaluation of
dredged materials proposed for ocean disposal, shall be provided to EPA, Region 6, by the
USACE, New Orleans District and Galveston District in written format for each dredging
project: 1) dredging project information; 2) dredged material characterization/evaluation; and 3)
regulatory compliance evaluation. Appendix A offers amore detailed listing of the required
information to be submitted.

For USACE navigational projects, the USACE, New Orleans District or Galveston District shall
submit its evaluation to EPA, Region 6 at least 3 months before the advertisement date for any
dredging work. This should allow adequate time to acquire additional information (e.g. perform
sampling and analysis of the dredged material) that EPA may request. In some casesthistime
frame may not be achievable, specifically for those USACE navigational projects that are
maintained on an annual or more frequent basis. For these special cases, a schedule shall be
created for the submittal of the dredged material evaluation to ensure that all datawill be
available for review with adequate time to make a determination.

3.5 EPA Review. Theintent of the EPA review isto evaluate the environmental effects of
dredged material disposal and to ensure that compliance with the ocean dumping criteriaat 40
CFR 220-228 has been demonstrated. EPA, Region 6 will utilize “evaluator worksheets” or
checkliststo assist in the review of the dredged material characterization of proposed ocean
dumping projects. These worksheets, as provided in the EPA document, Guidance Manual for
the Review of Permitted and Civil Works Projects for the Ocean Disposal of Dredged Material
(EPA, 1992c), summarize the relevant information necessary to accurately assess the adequacy
of aproject’ s sediment and water sampling; physical, chemical, and biological test procedures;
modeling (if applicable); technical and statistical analysis; and quality assurance considerations.
Thiswill also ensure that all relevant documentation is contained in the project’ s administrative
record. These checklists, provided in Appendix E, are currently under revision by EPA and will
be replaced when finalized.



Within 15 days of receipt of the USACE dredged material evaluation, EPA may request
additional information deemed appropriate or necessary to eval uate the proposed disposal [40
CFR 225.2(b)]. After receiving al information, EPA, Region 6 will make an independent review
of the datato determine whether the proposed dredged material is suitable for ocean disposal [40
CFR 225.2(c)]. After EPA, Region 6 receives al information, an evaluation will be made within
15 working days. Partial approval based on incomplete or draft information will not be given
except in unusual circumstances (e.g., emergencies).

EPA, Region 6 will inform the USACE, New Orleans District or Galveston District in writing
whether the material complies with the ocean dumping criteria and regulatory requirements and
explain why it does or does not. If EPA, Region 6 determines that the material does not comply
with the criteria, then the ocean disposal of that material is prohibited. The USACE, New
Orleans District or Galveston District and EPA, Region 6 shall then evaluate management
actions outside the scope of thisRIA. In these cases, procedures for invoking economic impact
[40 CFR 225.3] may be followed and the District Engineer may request that the Regional
Administrator of the EPA, Region 6 grant awaiver of the criteria pursuant to 40 CFR 225.4.

4. TIERED TESTING APPROACH

4.1 Overview. The EPA and the USACE implement a“tiered” testing approach to evaluate
benthic and water column impacts of dredged material proposed for ocean disposal. This
approach is designed to aid in generating only enough information to characterize the dredged
material and make a regulatory compliance decision. This allows optimal use of resources by
focusing the least effort on dredging operations where impacts are clear, and expending the most
effort on operations requiring more extensive investigations to determine the potential for
impacts. It isnecessary to proceed through the tiers only until information sufficient to
demonstrate compliance with or noncompliance with 40 CFR 227.6 and 227.13 has been
obtained. Figure 2 presents aflowchart overview of the “tiered” approach to dredged material
evaluation described in thisRIA.

4.2 Limiting Permissible Concentration.  Compliance with the ocean dumping regulationsis
determined by demonstrating that the Limiting Permissible Concentration (L PC) has been met
for each of the three phases which dredged material may impact through disposal into ocean
waters. The LPC for the liquid phase [40 CFR 227.27(a)] is the concentration of the constituent
that, after allowing for initial mixing, does not exceed the acute marine water quality criteria
(WQC) for that constituent and/or atoxicity threshold of 0.01 of the acutely toxic concentration
of the dredged material. The LPC of the suspended particulate phase and solid phasesis the
concentration which will not cause unreasonable toxicity and which will not cause
bioaccumulation of contaminants of concern in the human food chain (SPP bioaccumul ation
testing is not required) [40 CFR 227.27(b)].

4.3 Tier |-Existing Information. At aminimum, a Tier | evaluation shall be conducted for
each proposed dredging project. Tier | isacomprehensive analysis of al existing and readily
available, assembled, and interpreted information on the proposed dredging project. This may



FIGURE 2. Overview of Tiered Testing Approach
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include, but is not limited to all previously collected physical, chemical and bioassay data; new
and existing activities within the area (e.g. industry, navigation, significant sources of point
source and non-point source pollution, etc.); and available data on spills that may have occurred
after the last sediment characterization, discharges, and existing sediment quality. If no bioassay
data existsfor a proposed dredging project, which does not meet the exclusionary criteria, Tier
Il bioassay testswill be conducted. Data used to make adecisionin Tier | must meet the
current testing requirements as discussed in this document (i.e. species used, target detection
limits). For existing data, quality assurance/quality control information should be verifiable.

Tier | evaluations are described in detail in Section 4.0 of the Green Book.

The EPA, Region 6 and the USACE, New Orleans District and Galveston District have
determined that biological and chemical data greater than 5 years old may not be adequate to
conduct evaluations. Best professional judgment will be exercised by the USACE, New Orleans
District and Galveston District and EPA, Region 6 in deciding when new chemical and
biological data are needed more frequently than every 5 years. Factorsthat will be considered
will include frequency of dredging, proximity to existing and historical pollution sources, and
age of historical dataresults.

4.4 Tier |-Exclusionary Criteria.  Based on acceptable existing information, the dredged
materials may be excluded from further testing if they meet one of the exclusionary criteriaat 40
CFR 227.13(b). Information on the proposed dredging site, sediment grain size, sediment
chemistry and potential for contamination may be needed in determining exclusion from further
testing. A conclusive written evaluation must be presented to show that the proposed dredged
material meets the exclusionary criteria. Appendix A lists the information that shall be used by
the USACE, New Orleans District and Galveston District and EPA, Region 6 in determining if
the material meets the exclusionary criteria.

The exclusionary criteria are as follows:

1) Dredged materia is composed predominantly of sand, gravel, rock or any other
naturally occurring bottom material with particle sizes larger than silt, AND the
material isfound in areas of high current or wave energy such as streams with large
bed loads or coastal areas with shifting bars and channels; OR

2) Dredged material isfor beach nourishment or restoration AND is composed
predominantly of sand, gravel or shell with particle sizes compatible with material on
the receiving beaches; OR

3) i) When the material proposed for dumping is substantially the same as the substrate
at the proposed disposal site, AND ii) the site from which the material proposed for



dumping is far removed from known existing and historical sources of pollution so as
to provide reasonabl e assurance that such material has not been contaminated by such
pollution.

4.5. Tier I-Compliance Decisions.  Once the existing information has been collected and
analyzed as part of the Tier | evaluation, one of the following decisions can be made on the
proposed project (See also Figure 2):

1) The dredged material meets the exclusionary criteriaat 40 CFR 227.13(b). No further
testing is required and the material meets the limiting permissible concentration (L PC)
for the liquid, suspended particulate and solid phases (40 CFR 227.27). The analyses
required by other applicable provisions of the regulations including (40 CFR Part 227
Subparts B, C, D, E, and G and section 228.4(e)) must be performed.

2) Theexisting information is sufficient to make a decision on environmental
acceptability of the dredged material AND the dredged material does not meet the
exclusionary criteriaat 40 CFR 227.13(b). The dredged material isthen evaluated using
existing information to determine compliance with the LPC for the liquid, suspended
particulate and solid phases (40 CFR 227.27).

If it is determined from the existing information that the dredged material meets the
LPC for al phases, no further testing is required and the material is compliant with 40
CFR 227.6 and 227.13(c). The analyses required by other applicable provisions of
the regulations including (40 CFR Part 227 Subparts B, C, D, E, and G and section
228.4(e)) must be performed.

If it is determined from the existing information that the dredged material does not
meet the LPC for all phases, it is not compliant with 40 CFR 227.6 and 227.13.
Disposal of the material at a designated ODMDS is not supported. The USACE, New
Orleans District or Galveston District and EPA, Region 6 shall then evaluate
management actions outside the scope of thisRIA.

3) The existing information is inadequate to make a compliance decision (e.g. no
biological effects-based tests, age of data, new known sources of contamination, etc.). It
will be necessary to collect new sediment samples and conduct appropriate analyses to
characterize the dredged material and determine compliance with the 40 CFR 227.6 and
227.13. Thisrequires development of a sampling plan (see Section 5 of thisRIA) and
analysis of the dredged material at a higher tier.

4.6 Tiersll & I11-New Data Evaluation. Dredged material evaluations at Tier Il and Tier 111
involve sampling and physical, chemical and biological testing of the proposed dredged material
to determine environmental acceptability.



Sediment from the proposed dredging project and from the reference area shall be collected
according to an approved sampling and analysis plan or according to the terms and conditions of
the USACE, New Orleans District or Galveston District scope of services and/or delivery orders
for their contract laboratory. The sequence of analyses and the sampling approach taken for the
project depend largely on time and resources. Section 5 of this RIA provides additional guidance
on sample design and approach.

Physical and chemical evaluations of the dredged material shall be conducted to characterize the
sediment. Physical analysis of the sediment provides general information on the physical
characteristics of the dredged material and can assist in assessing the impact of disposal on the
benthic environment and the water column at the disposal site. Chemical analysis of the
sediment shall be conducted to identify the constituents present in the dredged material and
contaminants of concern (COC). Contaminants of concern (COC) include compounds known or
suspected of contaminating the dredging site and the list of compounds identified as COC (See
Table 2 in Section 8). Physical and chemical analyses are described further in Section 8 of this
RIA, and can aso be found in Section 9 of the Green Book.

Water column evaluations include determination of compliance of the liquid phase of the
dredged material elutriate with applicable Federal Marine Water Quality Criteria (WQC) and/or
state Water Quality Standards (WQS) [40 CFR 227.6(c)(1), 227.13(c)(2)(i-ii)] (Tier 1I). 1f WQC
or WQS have not been established for all COC detected in the sediments or if synergistic effects
are possible, further biological testing is required. Suspended-particul ate phase bioassay (Tier
[11) [40 CFR 227.6(c)(2), 227.13(c)(3)] considers the effects, after allowance for initial mixing,
of dissolved contaminants plus those associated with suspended particul ates on water-column
organisms. Section 9 of thisRIA and Sections 5, 6, 10 and 11 of the Green Book provide
additional information on water column evaluations.

Benthic evaluations include solid phase bioassays [40 CFR 227.6(c)(3), 227.13(c)(3)] that
provide an assessment of toxicity of the dredged material to appropriate sensitive benthic marine
organisms and an evaluation of the bioaccumulation potential of the COC in the proposed
dredged material (Tier 111). Aninitial screen of the dredged material may be performed for
estimating the potential of non-polar organics to bioaccumulate using a theoretical
bioaccumulation potential calculation (Tier I11). Theinitial screen will not be used to make
regulatory decisions in absence of bioassay tests, however, it may be used to aid in re-evaluating
the need for ocean disposal in an effort to avoid Tier 111 bioassay costs. Section 10 of thisRIA
and Sections 5, 6, 10 and 11 of the Green Book provide additional information on benthic
evaluations.
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4.7 Tiersll & I11-Compliance Decisions.  After Tier Il and/or Tier 111 analyses are completed,
one of three specific decisions can be made:

(1) Theinformation is sufficient to determine that the dredged material meets the LPC
for any one or more of the phases (40 CFR 227.27) and is compliant with 40 CFR 227.6
and 227.13. The analyses required by other applicable provisions of the regulations
including (40 CFR Part 227 Subparts B, C, D, E, and G and section 228.4(e)) must be
performed,;

(2) Theinformation is sufficient to determine that dredged material does not meet the
LPC for the liquid, suspended particul ate and/or solid phases (40 CFR 227.27) and thus is
not compliant with 40 CFR 227.6 and 227.13. Disposal of the material at a designated
ODMDS s not supported. The USACE, New Orleans District or Galveston District and
EPA, Region 6 shall then evaluate management actions outside the scope of thisRIA; or

3) Theinformation isinsufficient to make a compliance determination and further
analyses are required at a higher tier.

4.7 Tier I V-Case-by-Case Analyses.  When a decision regarding toxicity or bioaccumulation
cannot be reached at earlier tiers or when circumstances warrant, case-by-case eval uations shall
be used to determine compliance with the ocean dumping regulations. Tests at thislevel should
be selected to address specific project issues for a specific dredging operation that could not be
fully evaluated in the earlier tiers. If the information is insufficient to determine compliance
after completing Tier [, I1, or 111, further testing is not required if noncompliance with the LPC is
assumed. Thislevel of testing isintended for exceptional circumstances only; it should not be
routinely applied. Section 7.0 of the Green Book provides additional information on Tier IV
evaluations.

5. SAMPLING AND ANALYSISPLAN

5.1 Sampling and AnalysisPlan.  The development of a project-specific sampling and analysis
plan (SAP) isthe next step in the project evaluation process for those projects found to have
inadequate information to make a regulatory decision on suitability of dredged material disposal
following aTier | evaluation. The SAP isthe main source of information about the proposed
dredging project’ s sampling design/approach and quality assurance/quality control (QA/QC)
measures associated with sample collection and dredged material analyses. ThisRIA
recommends including all project-specific sampling, testing and QA/QC componentsin the
project SAP.

Sampling and testing must be coordinated far enough in advance of dredging to allow time for
testing and datareview. The guidance document, QA/QC Guidance for Sampling and Analysis
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of Sediments, Water, and Tissues for Dredged Material Evaluations (EPA/USACE, 1995), and
Appendix G of the ITM should be used when preparing a project SAP. Section 8 of both the
Green Book and the ITM also address sample collection, however, the guidance provided in the
ITM is more technically advanced and should be used as reference for preparing a SAP.

The USACE, New Orleans District and Galveston District, and EPA, Region 6 plan to prepare a
Dredged Material Evaluation Quality Assurance Plan (QAP), which will address basic QA/QC
issues associated with dredged material sampling and evaluations. The QAP will include all
general QA/QC information and requirements that apply across all dredging projects including
field sampling and clean techniques, |aboratory testing, data validation and reporting, and other
QA/QC procedures. While basic/general sampling and analysis protocols will be addressed in
the QAP, theindividual project sampling design and project-specific QA/QC issues should be
addressed in the project SAP. Once the QAP isfinalized it will be included as an appendix to
thisRIA. Section 6 of thisRIA contains additional information on QA/QC.

The USACE, New Orleans District and Galveston District shall provide EPA, Region 6 the
opportunity to review all project SAPs submitted by a permitee for individual projectsor to be
submitted to the contractor for USACE navigational projects before work isinitiated.
Applicants are strongly encouraged to arrange pre-application meetings with the USACE, New
Orleans District or Galveston District and EPA, Region 6 to prepare appropriate sampling and
analysis plans, if necessary. Advance coordination for USACE navigational projects occurs
during the New Orleans District’s annual Environmental Dredging Conference and the
Galveston District’s annual Dredging Conference where the USACE Districts present the
proposed maintenance dredging projects for the upcoming fiscal year.

The SAP should contain, at a minimum, the following general categories of information in as
much detail as possible.

1) Summary Information: Tier | information, including dredging site history and
location, identification of potential sources of contamination, and proposed list of
contaminants of concern.

2) Project Description: aplan view of the site (if available), the estimated type and
volume of sediment to be dredged, the depth and physical nature of the sediments,
practicable widths and depths of dredging, and dredging methods and equipment.

3) Sampling Design and Approach: number of samples, distribution/location of
samples, reference area location, number of replicates, sample compositing, sample
depth, sample volume, tests to be conducted for each sample station (e.g. sediment
chemistry or bioassays).
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4) Personnel Responsibilities: individual roles and responsibilities, project planning and
coordination, field sampling, chemical and biological testing, QA/QC management, and
final report preparation.

5) QA/QC Requirements: project-specific testing and/or sampling QA/QC issues (may
include laboratory specific standard operating procedures, equipment decontamination,
sample handling protocols including clean techniques, sample transport and chain of
custody). Certain QA/QC requirements may be addressed in contract laboratory quality
management plans/documents and should be referenced or included in the SAP.

5.2 Sampling Design.  An appropriate and defensible sampling design should be used as the
basis for data collection for use in compliance decisions. The choice of a sampling design
depends on several factors including but not limited to, the decision to be made with the data,
frequency of dredging, historical or known location of shoaling, historical or known volumes of
materials dredged, and cost of sampling and analysis. Chapter 8 of both the Green Book and
ITM, should be used for detailed guidance for devel oping the sampling strategy, however, the
guidance provided in the ITM is more technically advanced and should be used as reference for
preparing a sampling strategy. Plumb (1981) provides additional guidance on sample design.

When possible, a survey of the proposed dredging project should be conducted prior to initiation
of the contracting process to obtain pertinent information on shoaling volumes and locations.
When it is not possible to conduct a survey in adequate time, the best option will be to design a
sampling approach based on estimated volumes and to collect a range of samples from areas of
historical shoaling.

Through design optimization, the sampling effort can be distributed spatially in such away asto
maximize the amount of information obtained within the area to be sampled. Many dredging
projects can be subdivided into project segments (horizontal and/or vertical) which can be treated
as separate management units or dredged material management units. Each project segment is
an area expected to have relatively consistent characteristics that differ substantially from the
characteristics of adjacent segments. It is recommended that this approach be used whenever
possible in developing a sampling design for a specific project. Section 8 of both the Green
Book and ITM provide additional guidance on the subdivision of the dredging area, however, the
guidance provided in the ITM is more technically advanced and should be used as reference for
subdivision of the dredging area.

The method of dredging, volume of material to be dredged, areal extent of the dredging project,
the horizontal and vertical heterogeneity of the sediment, and proximity to known sources of
contamination are key to determining station locations and the number of samples to be collected
for the total dredging operation and for each project segment or dredged material management
unit. Section 8 of both the Green Book and ITM provide additional guidance on selection of
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sampling locations and number of samples, however, the guidance provided in the ITM is more
technically advanced and should be used as reference for determining sample location and
number.

Samples may be composited, when appropriate, prior to analysis. The number of samples and
proper use of compositing should be determined for each proposed project on a case-by-case
basis. Each dredged material sampling station should be sampled as a composite of several
samples at an area proposed for dredging within the channel. Section 8 of both the Green Book
and ITM provide additional guidance on sample compositing, however, the guidance provided in
the ITM ismore technically advanced and should be used as reference for sample compositing.

5.3 Sampling Approach.  Once a sampling design is devel oped, the sampling approach should
be determined in order to ensure that enough sediment is collected for the appropriate tests to be
conducted. Sufficient sediment and water should be collected to conduct all physical, chemical
and biological teststo ensure that all sediments are collected at the same time in order to
meaningfully compare the biological and chemical data. Sediments to be used for biological
testing may be archived pending results of the chemical analyses. However, given the relatively
short holding times for archived sediments to be used to conduct biological testing, unless quick
turn-around on chemical analyses of sedimentsis assured, it is recommended that the chemical
and biological tests be run concurrently. Appendix B of this RIA provides a summary of
recommended procedures for sample collection, preservation and storage. Table 1 provides
guidance on the types of samples that may be required to be collected in the field to conduct
dredged material evaluation tests.

5.4 Sample Collection.  An accurate assessment of the physical, chemical and biological
characteristics of sediment proposed for dredging is dependent upon the collection of
representative samples. Steps must be taken during the sampling process to ensure that samples
accurately represent the area to be dredged (see above discussion on sample design and
approach). In general, the sampling areas should be located within areas of proposed dredging
where the largest amounts of sediments are planned for removal or in areas of known or
suspected contamination. Sampling should generally be to the project depth (including advance
maintenance and allowabl e over-depth) unless the sediments are known to be vertically
homogeneous. Homogeneous sediments are sediments that appear the same in physical
characteristics throughout the depth of the areato be dredged, and lack obvious color striations,
layering, or sorting of grain size. For areas which are dredged frequently or new projects which
involve the dredging of native material, the entire dredging prism may be considered
homogeneous.

Appendix B (reproduced from the ITM) of this RIA presents recommended sampling methods
and volumes. Any deviation from the recommendations in Appendix B shall be submitted to
EPA, Region 6 and the USACE, New Orleans District and Galveston District for review and
approval prior to the sampling effort. If the recommendationsin Appendix B are not followed,
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analytical results may be rejected as being unacceptable. Table 1 provides guidance on the types
of samples that may be required to be collected in the field to conduct dredged material
evaluation tests. EPA recommends that clean techniques (EPA 1600 series methods) be used
for collection and analysis of metalsin water.

Most of the navigational projects constructed and maintained by the USACE New Orleans
District and Galveston District are in areas that have frequent ship traffic and from which
sediments are dredged at short intervals. In these cases, grab samples can be representative of
the mixed sediment column, and corers should only be necessary if excavation of infrequently
disturbed sediments below the mixed layer is planned.

Accurate positioning of sampling stationsis essential in investigations of sediment
characteristics. All samples should be obtained as close as possible to the target locations
provided in the project sampling plan. All sediment sampling locations should be recorded to a
horizontal accuracy of £2 meters (or as approved in the sampling and analysis plan). Such
accuracy can be obtained by survey landmarks and a variety of positioning hardware. If
sampling locations are referenced to alocal coordinate grid, the local grid should be tied to the
North American Datum (NAD 1983) to allow conversion to latitudes and longitudes. The use of
a standard horizontal datum will allow dredging data to be accurately mapped, including display
and analysis using geographic information system (GIS) software.

5.5 Reference and Control Sediments. It isimportant to distinguish clearly between reference
and control sedimentsin the context of benthic impact. Test procedures are conducted on the
control and reference sediments in the same way as on the dredged material proposed for ocean
dumping.

Reference Sediment

Reference sediment is defined in the Green Book as a sediment, “substantially free of
contaminants, that is as similar as practicable to the grain size of the dredged material and the
sediment at the disposal site, and that reflects the conditions that would exist in the vicinity of the
disposal site had no dredged material disposal ever taken place, but had all other influences on
sediment condition taken place.” The reference sediment serves as a point of comparison to
identify potential effects of contaminantsin the dredged material.

This RIA requires that the reference area approach be used rather than the reference point
approach. In the reference area approach, the reference location is viewed not as a single station
or point, but as the entire area in the environs of the disposal site, excluding the disposal site
itself. Rather than characterize the reference area by sampling at asingle point, itis
characterized by a number of samples taken throughout the reference area and composited
according to methods described in the Green Book.
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Table1l. Sample Collection Requirements

Thistable contains general guidance on the type of samples that may be required to be collected in the field to
conduct dredged material evaluation tests.

Tests Water Samples Sediment Samples Purpose
Disposal | Dredging | Control Dredging Reference | Control
Site Site Site Site

Tier Il

Water Column Chemical analyses of disposal site

Screen water and dredging site sediments are
required for model inputs.

Elutriate Dredging site water and sediments are
used for elutriate preparation.
Chemical analysis of the liquid phase
of the dredged materia elutriate is used
to determine compliance with
WQC/WQS. Chemica anaysis of
disposal site water and liquid phase of
the elutriate is required for model
inputs.

Tier Il

Benthic Chemical and physical analyses of
dredging site sediment samples and
reference site sediment samples are
reguired for TBP calculations.

Tier 111

Water Column Organisms are exposed to dilution

SPP Toxicity water, control water and the dredged

Test material dilution series. Dredging site
water and sediments are used for
elutriate preparation. Disposdl site
water or artificial seawater may be
used for dilutions. Control water is
required for bioassay test acceptance.

Tier 111

Benthic Organisms are exposed to dredging site

Solid Phase sediments, reference sediment and

Toxicity Test control sediment for toxicity and

and bioaccumul ation bioassays. Control

Bioaccumulation
Test

sediment is required for bioassay test
acceptance. Chemical analyses of
organism tissues are required for
bioaccumul ation tests. Disposal site
water, clean seawater or artificial sea
water may be used to conduct

bioassays.
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The reference areas are located within 2 - 5 nautical miles of the ODMDS and at alocation
opposite the direction of net transport. The reference area sediment sample for a given project
must be a composite comprised of aminimum of three samples. See Appendix D for reference
arealocations for ODMDS in Texas and Louisiana. Reference areas for Section 103 permit
applicants will be determined on a case-by-case basis.

Control Sediment

Control sediment is distinguished from the reference sediment because it is collected from the
site where the test species were collected or an area known to be free of contaminants, or it isthe
sediment that the organisms are cultured in the laboratory. The control sediment is used to
confirm the health of the test organism during bioassay tests, and to validate the test protocol as
part of the laboratory QA/QC program. The control sediment should have previously been
demonstrated to result in good survival and growth of test organisms.

Excessive mortality in the control sediment indicates a problem with testing conditions or
organisms and can invalidate the corresponding test results. It may also indicate that test species
are overly sensitive to the different grain sizes. This RIA recommends that if mortality is greater
than 10% in the control treatment for a particular test species (30% mortality/abnormality for
zooplankton in the water column bioassay), the causes of the failure should be identified (e.g.
grain size sensitivity, pH, ammonia, etc.) and the bioassay repeated.

6. QUALITY ASSURANCE/QUALITY CONTROL

An effective quality control program must be an integral part of the dredging evaluation from the
initiation of field collection. The importance of a quality assurance (QA) program isto ensure
that the data collected in order to make regulatory decisionsis of known and documented quality,
aswell asto ensure that quality control (QC) procedures have been implemented and
documented. QA programs set standards for personnel qualifications, facilities, equipment,
services, data generation, record-keeping, and data-quality assessments. QC procedures for the
general characterization of sediments are necessary to ensure that the data meet acceptable
criteriafor precision and accuracy.

The USACE, New Orleans District and Galveston District, and EPA, Region 6 plan to prepare a
Dredged Material Evaluation Quality Assurance Plan (QAP), which will address basic QA/QC
issues associated with dredged material sampling and evaluations. The QAP will include all
general QA/QC information and requirements that apply across all dredging projects including
field sampling and clean techniques, laboratory testing, data validation and reporting, and other
QA/QC procedures.
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While basic/general sampling and analysis protocols will be addressed in the QAP, the
individual project sampling design and project-specific QA/QC issues should be addressed in
the project SAP. Certain QA/QC requirements may be addressed in contract laboratory quality
management plans/documents and should be referenced or included in the SAP. Once the QAP
isfinalized it will be included as an appendix to this RIA.

The Dredged Material Evaluation QAP will be prepared using the following guidance
documents: QA/QC Guidance for Sampling and Analysis of Sediments, Water, and Tissues for
Dredged Material Evaluations (EPA/USACE, 1995), and EPA Requirements for a QA Project
Plan — QA/R-5 (EPA, 2001a; www.epa.gov/qualityl). Additional guidance may also be obtained
from the Green Book and the ITM, however the guidance provided in the ITM (Appendix G) is
more technically advanced and should be used as reference for general QA/QC considerations.
Until the Dredged Material Evaluation QAP is prepared, the guidance provided in the
EPA/USACE (1995) QA/QC guidance document and in Appendix G of the ITM will be utilized.

The USACE, New Orleans and Galveston District will consult the Dredged Material Evaluation
QAP, when finalized, when negotiating contracts for dredged material evaluations to assure all
QA/QC measures are addressed. EPA will also assist in QC oversight activities including inter-
laboratory comparisons and routine inspections. QA/QC requirements may be addressed in
contract laboratory quality management plans/documents and should be reviewed to ensure that
the requirements of the QAP, once finalized, are met.

7. DREDGED MATERIAL EVALUATION

Under 40 CFR 227.13(c), evaluation of dredged material to determine environmental
acceptability focuses on biological effects rather than the presence/absence of contaminants. The
Green Book and the ocean dumping regulations stress the use of effects-based bioassays as
evaluative tools necessary to determine the potential impact of the dredged material on both the
benthic environment and water column. Bioassays are used to predict environmental effects
because they are regarded as the best methods available for integrating the effects of multiple
contaminants and for comparing the relative impacts of different dredged materials. Test
organisms integrate and quantify the effects of chemical and physical constituents of a dredged
material. Contaminant-based effects of the sediment can then be assessed in a holistic manner.

The biological effect of the dredged material is evaluated using new or historical data. If no
acceptable biological effects-based data exist for a proposed dredging project and it does not
meet the exclusionary criteriathen biological effects-based bioassays will be conducted to
determine regulatory compliance. For most projects, the impact of the solid phase on the benthic
environment deserves the most rigorous evaluation, because the dredged material that is
deposited on the sea floor usually causes greater long-term impact than the fraction of the
dredged material that istemporarily suspended in the water column.
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The ocean dumping regulations [40 CFR 227.27(b)] require that both acute and chronic toxicity
effects of dredged material placement should be measured. Chronic methods are important for
assessing long-term effects, including reproduction and growth of benthic organisms. EPA has
developed a standard method for assessing chronic toxicity to the amphipod Leptocheirus
plumulosus (EPA, 2001b) which can be accessed online at www.epa.gov/waterscience.

8. PHYSICAL AND CHEMICAL EVALUATIONS

8.1 Physical Analysis. Physical analysis of the dredged material provides general information
on the physical characteristics of the dredged material and can assist in assessing the impact of
disposal on the benthic environment and the water column at the disposal site. Physical analysis
of the reference sediment isrequired for Tier Il TBP calculations, if conducted. The
conventional parameters to be analyzed for physical characterization of sediment include the
following, at aminimum: grain size distribution, total organic carbon (TOC), total petroleum
hydrocarbons (TPH), ammonia, and percent solids. A comprehensive listing of appropriate
analytical methods for the conventional parameter analyses of sedimentsis provided in Table 3
of the QA/QC Guidance for Sampling and Analysis of Sediments, Water and Tissues for Dredged
Material Evaluations (EPA/USACE, 1995). Target Detection Limits (TDLS) for conventional
parameter analyses in sediment, tissue and water (where applicable) are provided in Appendix C.
Table 1 provides guidance on the types of analyses required to conduct dredged material
evaluation tests for various field collected samples. Additional QA/QC guidance is provided in
Appendix G of the ITM and in QA/QC Guidance for Sampling and Analysis of Sediments, Water
and Tissues for Dredged Material Evaluations (EPA/USACE, 1995).

8.2 Chemical Analysis. Chemical analysis of the dredged material provides information about
the contaminants present in the dredged material that, if biologically available, could cause
toxicity and/or be accumulated in tissues. Chemical analysis of disposal site water isrequired for
Tier Il water column effects modeling. Chemical analysis of the reference sediment is required
for Tier Il TBP calculations, if conducted. Sediment-chemistry data alone should not be directly
used to make decisions regarding the acceptability of dredged material for ocean disposal.
Section 9 of the Green Book also addresses chemical analyses. A comprehensive listing of
appropriate analytical methods for determining contaminants in sedimentsis provided in Table 3
of the QA/QC Guidance for Sampling and Analysis of Sediments, Water and Tissues for Dredged
Material Evaluations (EPA/USACE, 1995). Table 1 provides guidance on the types of analyses
required to conduct dredged material evaluation tests for various field collected samples.
Additional QA/QC guidanceis provided in Appendix G of the ITM and in QA/QC Guidance for
Sampling and Analysis of Sediments, Water and Tissues for Dredged Material Evaluations
(EPA/USACE, 1995).

Contaminants of Concern
Table 2 lists potential contaminants of concern (COCs) and additional optional contaminants for
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dredged material evaluation. The COCslisted in Table 2 are EPA priority pollutants and have
been published in the Federal Register, “National Recommended Water Quality Criteria;
Republication” (EPA, 1998). Target Detection Limits (TDLS) for the parameters listed in Table
2 plus other potential contaminants for sediment, tissue and water analyses are provided in
Appendix C. Generaly, if one or more COCs are detected in the sediments, synergistic effects
are possible and Tier 111 level bioassays shall be conducted for evaluation of benthic and water
column impacts.

If no sediment chemistry data exist for a dredging project, analysis for the complete list of COCs
in Table 2 will be performed. Where sediment chemistry data exist and contaminants of concern
are known for a specific project, the basic COC list for that project may be reduced or
supplemented by mutual agreement of the USACE, New Orleans District or Galveston District
and EPA, Region 6.

For example, if apulp and paper mill or organic chemical plant discharges to a channel proposed
for dredging, dioxin may be added to the list of contaminants of concern. Similarly, if aship
maintenance dock or boat marinais proposed to be dredged, tributyltin may be included.
Conversdly, if aparticular COC has not historically been detected in the sediments from a
specific project and no new sources of the COC in question are identified, that COC may be
removed from the list of COCs for that specific project. Contaminants detected on gas
chromatograms or reconstructed ion chromatograms that are not listed in Table 2 should be noted
in the final project evaluation.

9. WATER COLUMN EVALUATIONS

Water column evaluations are required to determine compliance with the LPC of both the liquid
(40 CFR 227.27(a)) and suspended particulate phases (40 CFR 227.27(b)) of the dredged
material. These evaluations include determination of compliance with applicable EPA marine
Water Quality Criteria (WQC) and/or state Water Quality Standards (WQS) and potential
impacts of the suspended particulate phase of the dredged material elutriate on appropriate
sensitive marine organisms.

9.1 Dredged Material Elutriate Preparation.  The dredged material elutriate preparation
(Section 10.1.2 of the Green Book) involves mixing the dredged material with dredging site
water in a sediment-to-water ratio of 1:4 and allowing the mixture to settle for one hour. The
portion of the dredged material that is considered to have the potential to impact the water
column is the supernatant remaining after undisturbed settling. The suspended particulate phase
is the supernatant from the dredged material elutriate preparation and is used for water column
bioassays. Theliquid phase is the supernatant from the dredged material elutriate preparation
that has been centrifuged or filtered and is used for EPA WQC/state WQS screening. When
analyzing for metals, filtration of the supernatant through a 0.45 nm filter is required
(centrifugation optional). EPA recommends that clean techniques (EPA 1600 series methods)
be used for collection and analysis of metalsin water/liquid phase. When analyzing for
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TABLE 2

Contaminants of Concern (COC) and Conventional Parameters

METALS AND CYANIDE
Antimony (Total)
Arsenic (Total)
Beryllium (Total)
Cadmium (Total)
Chromium (Total)
Chromium (+3)
Chromium (+6)
Copper (Total)
Lead (Total)
Mercury (Total)
Nickel (Total)
Selenium (Total)

Silver (Tota)
Thallium (Total)
Zinc  (Total)

Cyanide (Tota)

CONVENTIONAL PARAMETERS
Grain Size

TOC

TPH

Ammonia

Percent Solids/Total Solids

ORGANIC COMPOUNDS
Phenols/Substituted Phenols
2-Chlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
4,6-Dinitro-o-Cresol [2 methyl 4,6-
dinitrophenol

2,4-Dinitrophenol
2-Nitrophenol

4-Nitrophenol
p-Chloro-m-Cresol [4 chloro-3-
methylphenol]

Pentachl orophenol

Phenol

2,4,6-Trichlorophenol

MISCELLANEOQOUS
I sophorone

LPAH Compounds
Acenaphthene
Acenaphthylene
Anthracene
Fluorene
Naphthalene
Phenanthrene

HPAH Compounds
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(ghi)perylene

Benzo(b & k)fluoranthene
Chrysene

Dibenzo (a,h) anthracene
Fluoranthene

Indeno (1,2,3-cd) pyrene [2,3-0-
phenylene pyrene]

Pyrene

Chlorinated Hydrocarbons
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Chloronapthalene
Hexachl orobenzene
Hexachl orobutadiene
Hexachlorocyclopentadiene
Hexachl oroethane
1,2,4-Trichlorobenzene

Phthal ate Esters
Bis(2-ethylhexyl) phthalate
Butyl benzyl phthalate
Diethyl Phthalate

Dimethyl Phthalate
Di-n-Butyl Phthalate
Di-n-octyl Phthalate

Halogenated Ethers
Bis(2-chloroethoxy) methane
Bis(2-chloroethyl) ether
Bis(2-chloroisopropyl) ether
4-Bromophenyl phenyl ether
4-Chlorophenyl phenyl ether

PESTICIDES

Aldrin

Alpha-BHC

BetaBHC
Gamma-BHC (Lindane)
Delta-BHC

Chlordane

4,4 -DDT

4,4 -DDE

4,4 -DDD

Dieldrin
Alpha-endosulfan
Beta-endosulfan
Endosulfan sulfate
Endrin

Endrin aldehyde
Heptachlor

Heptachlor epoxide (BHC-
hexachlorocyclohexane)
Toxaphene

PCBs

Total PCBs

PCB Congeners*
PCB-1242
PCB-1254
PCB-1221
PCB-1232
PCB-1248
PCB-1260
PCB-1016

Organonitrogen Compounds
Benzidine
3,3'-Dichlorobenzidine
2,4-Dinitrotoluene
2,6-Dinitrotoluene
1,2-Diphenylhydrazine
Nitrobenzene
N-nitrosodimethylamine
N-nitrosodi-n-propylamine
N-nitrosodiphenylamine

*Optional to analyze
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organics, the supernatant should only be centrifuged.

9.2 Water Quality Criteria/Standards Evaluation Using the Liquid Phase-Tier II. To
determine compliance or noncompliance with applicable EPA WQC or state WQS, the potential
release of dissolved contaminants from the dredged material shall be analyzed using the liquid
phase of the dredged material elutriate. Chemical analysis of liquid phase allows a direct
comparison to applicable EPA marine WQC and state WQS. A comprehensive listing of
appropriate analytical methods for evaluating the liquid phase of the dredged material elutriate is
provided in Table 3 of the QA/QC Guidance for Sampling and Analysis of Sediments, Water and
Tissues for Dredged Material Evaluations (EPA/USACE, 1995). EPA recommends that clean
techniques (EPA 1600 series methods) be used for collection and analysis of metalsin
water/liquid phase. Additional QA/QC guidanceis provided in Appendix G of the ITM and in
QA/QC Guidance for Sampling and Analysis of Sediments, Water and Tissues for Dredged
Material Evaluations (EPA/USACE, 1995).

The EPA WQC for priority pollutants and nonpriority pollutants have been published in the
Federal Register, “National Recommended Water Quality Criteria; Republication” (EPA, 1998),
and all subsequent updates should be utilized. Louisiana Numerical Criteriafor Specific Toxic
Substances and Texas Surface Water Quality Standards may also be applied in those instances
where the state’s criteria are more stringent or where no EPA marine WQC exist.

The following points shall be considered when making comparisons of the liquid phase COC
concentration with the WQC/WQS:

If WQC and/or WQS have not been established for all COC detected in the sediments or if
synergistic effects are possible due to detection of one or more contaminants, further
biological testing of the suspended particulate phase is required (40 CFR 227.13(c)(2)(i)), see
Section 9.3 below. The water column analyses alone are not sufficient for determining
suitability of the dredged material for ocean disposal; evaluation of the benthic impacts (solid
phase bioassay and bioaccumulation potential) must also be conducted. In addition, the
analyses required by other applicable provisions of the regulations including (40 CFR Part
227 Subparts B, C, D, E, and G and section 228.4(e)) must be performed.

If WQC and/or WQS have been established for all COC detected in the liquid phase and they
are not exceeded, the LPC for the liquid phase is met. If one or more contaminants are
detected in the sediments, synergistic effects are possible and further biological testing of the
suspended particulate phaseis required (40 CFR 227.13(c)(2)(i)), see Section 9.3 below. The
water column analyses alone are not sufficient for determining suitability of the dredged
material for ocean disposal; evaluation of the benthic impacts (solid phase bioassay and
bioaccumulation potential) must also be conducted. 1n addition, the analyses required by
other applicable provisions of the regulations including (40 CFR Part 227 Subparts B, C, D,
E, and G and section 228.4(e)) must be performed.

If applicable WQC and/or WQS are exceeded in the liquid phase, the models as described in
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the Green Book may be used for further analysis. Chemical analyses of the liquid phase and
disposal site water are required for model inputs. Appendix B of the Green Book provides
guidance on which numerical computer model should be applied.

If the model predicts the WQC and/or WQS are not exceeded after allowance for
initial mixing, the LPC for the liquid phaseis met. If multiple contaminants are
detected in the sediments, synergistic effects are possible and further biological
testing of the suspended particulate phase is required (40 CFR 227.13(c)(2)(i)), see
Section 9.3 below. The water column analyses alone are not sufficient for
determining suitability of the dredged material for ocean disposal; evaluation of the
benthic impacts (solid phase bioassay and bioaccumulation potential) must also be
conducted. In addition, the analyses required by other applicable provisions of the
regulations including (40 CFR Part 227 Subparts B, C, D, E, and G and section
228.4(e)) must be performed.

If the model predicts that WQC and/or WQS will be exceeded after allowance for
initial mixing, the LPC for the liquid phase is not met and disposal of the dredged
material without appropriate management is not supported. The USACE, New
Orleans District or Galveston District and EPA, Region 6 shall then evaluate
management actions outside the scope of thisRIA.

9.3 Water Column Bioassay Using the Suspended Particulate Phase-Tier I11.

9.3.1 Suspended Particulate Phase Toxicity Test.  The suspended particulate phase (SPP)
bioassay considers the effects, after allowance for initial mixing, of dissolved contaminants plus
those associated with suspended particulates on water-column organisms. This bioassay
involves exposing test organismsto a dilution series consisting of at least three concentrations
(100%, 50% and 10% are recommended) of the suspended particul ate phase of the dredged-
material elutriate. The dredged material elutriate preparation for this bioassay (Section 11.1.4 of
the Green Book) involves mixing the dredged material with dredging site water in a sediment-to-
water ratio of 1:4 and allowing the mixture to settle for one hour.

Disposal site water or artificial seawater should be used for dilutions. In addition, a control
treatment should be run using water of the type in which the animals were held prior to testing,
typically conditioned artificial seawater or natural seawater. Toxicity of the dilution water
should also be determined by conducting 100% dilution water treatment. Section 11.1 of the
Green Book contains further guidance on the suspended particul ate phase toxicity test procedure.
Table 1 provides guidance on the types of samples that may be required to be collected in the
field to conduct the suspended phase toxicity test.

Asdescribed in Appendix G.2.10.5.2 of the ITM, reference toxicant tests should be performed
on al organisms used in dredged material testing to determine the health and sensitivity of the
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organisms. Additional QA/QC guidanceis provided in Appendix G of the ITM and in QA/QC
Guidance for Sampling and Analysis of Sediments, Water and Tissues for Dredged Material
Evaluations (EPA/USACE, 1995).

9.3.2 Test Organisms.  Bioassay tests shall be conducted on appropriately sensitive marine
water-column organisms exposed to dilution water, control water, and dredged material dilution
series according to EPA methods (EPA, 1991) and American Society for Testing and Materials
protocols (ASTM, 1994a, or most recent editions thereof). Appendix E of the ITM provides
summaries of test conditions and test acceptability criteriafor conducting water column
bioassays for the organisms listed below. Any proposed variation to the methodol ogies must be
technically valid and mutually agreed upon by EPA, Region 6 and the USACE, New Orleans
District and Galveston District before the bioassay tests are started.

Paragraph 227.27(c) of the ocean dumping regulations defines appropriate sensitive water-
column marine organism to mean at least one species each representative of phytoplankton or
zooplankton; crustacean or mollusc; and fish. Water-column bioassays must be conducted using
at least three organisms selected from the following list of test species:

Water column toxicity bioassay organisms
(* indicates recommended species)

Zooplankton

Copepod, Acartia sp.

Postlarval mysid shrimp, Americamysis bahia*
Crustacean

Mysid shrimp, Americamysis bahia*

Grass shrimp, Paleomonetes sp.

Eish

Inland or Atlantic Silversides, Menidia sp.*
Sheepshead minnow, Cyprinodon variegatus

9.3.3 Data Analysis

“ If mortality is greater than 10% in the control treatment or in the dilution water treatment for
a particular test species (30% mortality/abnormality for zooplankton), the test should be
rejected and the bioassay repeated. If mortality is greater than 10% in the dilution water
treatment using disposal site water, the bioassay should be repeated using artificial seawater.

If survival in all of the dredged material treatmentsis greater than, or equal to, survival in the
dilution water treatment, the LPC for water column toxicity/suspended particul ate phase has
been met. The water column analyses alone are not sufficient for determining suitability of
the dredged material for ocean disposal; evaluation of the benthic impacts (solid phase
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bioassay and bioaccumulation potential) must also be conducted. In addition, the analyses
required by other applicable provisions of the regulations including (40 CFR Part 227
Subparts B, C, D, E, and G and section 228.4(e)) must be performed.

If survival in the dredged material treatmentsisless than survival in the dilution water
treatment, but the difference does not exceed 10%, the LPC for water column
toxicity/suspended particul ate phase has been met. The water column analyses alone are not
sufficient for determining suitability of the dredged material for ocean disposal; evaluation of
the benthic impacts (solid phase bioassay and bioaccumulation potential) must also be
conducted. In addition, the analyses required by other applicable provisions of the
regulations including (40 CFR Part 227 Subparts B, C, D, E, and G and section 228.4(¢g))
must be performed.

If survival in the 100% dredged materia elutriate treatment is less than survival in the
dilution water treatment, and the difference is greater than 10%, statistical analyses are
required to determine if the dredged material suspension is significantly more toxic than the
dilution water (i.e. the difference is statistically significant). Statistical procedures
recommended for analyzing test data are described in detail in Section 13 of the Green Book
and Appendix D of the ITM, however, the guidance provided in the ITM is more technically
advanced and should be used as reference for appropriate statistical methods.

If the 100% dredged material elutriate treatment is not statistically different from the
dilution water, the dredged material is not predicted to be acutely toxic to water
column organisms and the LPC for water column toxicity/suspended particul ate phase
has been met. The water column analyses alone are not sufficient for determining
suitability of the dredged material for ocean disposal; evaluation of the benthic
impacts (solid phase bioassay and bioaccumulation potential) must also be conducted.
In addition, the analyses required by other applicable provisions of the regulations
including (40 CFR Part 227 Subparts B, C, D, E, and G and section 228.4(e)) must be
performed.

If the 100% dredged material elutriate treatment is statistically different from the
dilution water, it is necessary to run a numerical model to determine compliance with
the LPC.

Appendix B of the Green Book provides guidance on the appropriate numerical computer model
that should be applied. The key parameters derived from the model for evaluating water-column
toxicity are: 1) the maximum concentration of dredged material in the water column outside the
boundary of the disposal site during the 4-hour initial mixing period, and 2) the maximum
concentration in the water column in the marine environment after the 4-hour mixing period.
The modeled concentrations of the dredged material are compared with the LPC, as determined
by 0.01 of the 48- or 96-hour L Csp, to determine compliance.
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The following points shall be considered when making modeled concentrations comparisons
with the LPC:

The LCs isthe concentration of the suspended particulate phase that is lethal to 50%
of the organisms.

If greater than 50% mortality occursin at least one of the serial dilutions of the
dredged material treatments, it may be possible to calculate an L Csg value.

If less than 50% mortality occursin all of the dredged material treatments, it is not
possible to calculate an LCs,. In such cases, the LCs is assumed to be 3 100%.

If the conditions are highly toxic, such that the 10% dredged material treatment has
greater than 50% mortality, further dilution must be made (new treatments of less
than 10% dredged material) to attain asurvival of greater than 50% and determine the
L Csp by interpolation.

If both modeled concentrations are less than the 0.01 of the LCsg, the LPC for water
column toxicity/suspended particulate phase is met. The water column analyses alone
are not sufficient for determining suitability of the dredged material for ocean
disposal; evaluation of the benthic impacts (solid phase bioassay and biocaccumulation
potential) must also be conducted. 1n addition, the analyses required by other
applicable provisions of the regulations including (40 CFR Part 227 Subparts B, C, D,
E, and G and section 228.4(e)) must be performed.

If either of the modeled concentrations exceeds 0.01 of the L Cs, the discharge does
not meet the LPC for water column toxicity/suspended particul ate phase and disposal
of the dredged material without appropriate management is not supported. The
USACE, New Orleans District or Galveston District and EPA, Region 6 shall
evaluate management actions outside the scope of thisRIA.

10. BENTHIC EVALUATIONS

Benthic evaluations are required to determine compliance with the LPC of the solid phase (40
CFR 227.27(b)) of the dredged material. These evaluations include assessment of toxicity of the
dredged material to appropriate sensitive benthic marine organisms and an evaluation of the
bioaccumulation potential of the COC in the proposed dredged material. Aninitial screen of the
dredged material isincluded in Tier Il of the Green Book and may be performed for estimating
the potential of non-polar organics to biocaccumulate using atheoretical bioaccumulation
potential calculation. However, compliance with LPC of the solid phase will be based on
benthic bioassays, including solid phase toxicity and bioaccumulation tests. Theinitial screen
will not be used to make regulatory decisions in absence of bioassay tests, however, it may be
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used to aid in re-evaluating the need for ocean disposal in an effort to avoid Tier |11 bioassay
costs.

10.1 Benthic Bioassay-Tier I11.

10.1.1 Solid Phase Toxicity Test.  Solid phase bioassays are conducted to evaluate potential
impacts to benthic marine organisms. Solid phase bioassay treatments should be comprised of
exposure to sediment from the dredging site, reference sediment, and control sediment. Disposal
site water, clean seawater or artificial seawater may be used to conduct the bioassay. Table 1
provides guidance on the types of samples that may be required to be collected in the field to
conduct the solid phase toxicity test.

Section 11.2 of the Green Book contains guidance on experimental procedures. Asdescribed in
Appendix G.2.10.5.2 of the ITM, reference toxicant tests should be performed on all organisms
used in dredged material testing to determine the relative health of the organisms. Reference
toxicant tests will be conducted for 96 hours. Additional QA/QC guidanceis provided in
Appendix G of the ITM and in QA/QC Guidance for Sampling and Analysis of Sediments, Water
and Tissues for Dredged Material Evaluations (EPA/USACE, 1995).

10.1.2 Test Organisms.  Bioassay tests shall be conducted on appropriately sensitive benthic
marine organisms [40 CFR 227.27(d)] exposed to reference area, control site, and proposed
dredging site sediment samples according to EPA methods (EPA, 1994; EPA, 1995a) and ASTM
protocols (ASTM, 1994b, c, d, or most recent editions thereof). Appendix E of the ITM provides
summaries of test conditions and test acceptability criteriafor conducting solid phase bioassays
for the organisms listed below. Any proposed variation to the methodol ogies must be technically
valid and mutually agreed upon by EPA, Region 6 and the USACE, New Orleans District and
Galveston District before the bioassay tests are started.

The benthic species should represent filter-feeding, deposit-feeding, and burrowing species.
These categories of species are broad and overlapping. At least two different species listed
below that together cover the three feeding strategies identified in the regulations should be used
to evaluate a disposal project. Both the Green Book and the ITM recommend that a sensitive
infaunal amphipod be used in solid phase toxicity evaluations. This RIA recommends using
either the amphipods Ampelisca abdita or Leptocheirus plumulosus in benthic toxicity
evaluations, however, alternative amphipod species may be substituted at the approval of EPA
and the USACE. Guidance on available testing procedures provided by EPA (1994) and ASTM
(1994b, c) may be followed and modified to conduct a 10-day mysid test.
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Solid Phase Toxicity Bioassay Organisms
(* indicates recommended species)

Filter-feeding

Mysid shrimp, Americamysis bahia*
Juvenile Bivalves (clams), dwarf surf clam, Mulinia lateralis
Deposit-feeding

Infaunal amphipod, Ampelisca abdita*
Amphipod, Leptocheirus plumul osus*
Polychaete, Neanthes succinea, Nereis virens
Grass shrimp, Paleomonetes sp.
Burrowing

Infaunal amphipod, Ampelisca abdita*
Amphipod, Leptocheirus plumulosus
Polychaete, Neanthes succinea, Nereis virens

10.1.3 Data Analysis.

If greater than 10% mean mortality occursin the control sediment, the test should be
repeated.

If survival in the dredged material treatmentsis greater than, or equal to, survival in the
reference sediment treatments, the LPC for benthic toxicity has been met. The benthic
toxicity analyses alone are not sufficient for determining suitability of the dredged material
for ocean disposal; evaluation of the water column impacts and the bioaccumul ation potential
of the solid phase must also be conducted. In addition, the analyses required by other
applicable provisions of the regulations including (40 CFR Part 227 Subparts B, C, D, E, and
G and section 228.4(€)) must be performed.

If survival in the dredged material treatmentsisless than survival in the reference sediment
treatments, but the difference does not exceed 10% (20% for amphipods), the LPC for
benthic toxicity has been met. The benthic toxicity analyses alone are not sufficient for
determining suitability of the dredged material for ocean disposal; evaluation of the water
column impacts and the bioaccumulation potential of the solid phase must also be conducted.
In addition, the analyses required by other applicable provisions of the regulations including
(40 CFR Part 227 Subparts B, C, D, E, and G and section 228.4(€)) must be performed.

If survival in the dredged material treatmentsisless than survival in the reference sediment
treatments, and the difference is greater than 10% (20% for amphipods), then statistical
analyses are required to determine if the dredged material is significantly more toxic than the
reference sediment. Statistical procedures recommended for analyzing test data are described
in detail in Section 13 of the Green Book and Appendix D of the ITM, however, the guidance
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provided in the ITM is more technically advanced and should be used as reference for
appropriate statistical methods.

If mortality of organisms exposed to sediment from the dredging is not
statistically greater than the mortality of organisms exposed to the reference
sediment, then the LPC for the solid phase is met. The benthic toxicity analyses
alone are not sufficient for determining suitability of the dredged material for
ocean disposal; evaluation of the water column impacts and the bioaccumulation
potential of the solid phase must aso be conducted. 1n addition, the analyses
required by other applicable provisions of the regulationsincluding (40 CFR Part
227 Subparts B, C, D, E, and G and section 228.4(€)) must be performed.

If bioassay organism mortality is statistically greater than in the reference
sediment, then the dredged material does not meet the LPC for the solid phase
and disposal of the dredged material without appropriate management is not
supported. The USACE, New Orleans District or Galveston District and EPA,
Region 6 shall then evaluate management actions outside the scope of this RIA.

10.2 Bioaccumulation Testing-Tier 111.  Bioaccumulation tests are conducted to determine the
bioavailability of contaminants through 28-day exposure tests. The tests are designed to evaluate
the potential of benthic organisms to bioaccumulate COC from the dredged material. Section 12
of the Green Book contains guidance on bioaccumulation testing protocols. Bioaccumulation
treatments should include exposure to sediment from the dredging site, reference sediment and
control sediment. Disposal site water, clean natural seawater or artificial seawater may be used
to conduct the bioassay. Table 1 provides guidance on the types of samples that may be required
to be collected in the field to conduct the bioaccumulation test.

Section 12 of the Green Book contains guidance on experimental procedures. Additional
QA/QC guidanceis provided in Appendix G of the ITM and in QA/QC Guidance for Sampling
and Analysis of Sediments, Water and Tissues for Dredged Material Evaluations (EPA/USACE,
1995).

10.2.1 Test Organisms.  Bioassay tests shall be conducted on appropriately sensitive benthic
marine organisms [40 CFR 227.27(d)] exposed to reference area, control site, and proposed
dredging site sediments according to EPA methods (EPA, 1994). Appendix E of the ITM
provides summaries of test conditions and test acceptability criteriafor conducting
bioaccumulation tests for the organisms listed below. Any proposed variation to the
methodol ogies must be technically valid and mutually agreed upon by EPA, Region 6 and the
USACE, New Orleans District and Galveston District before the bioassay tests are started.

Only organismsin a given replicate chamber may be composited for chemical analysis;
therefore, sufficient biomass must be obtained from each repliate to run analyses on the tissue.
The benthic species should represent filter-feeding, deposit-feeding, and burrowing species.
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These categories of species are broad and overlapping. At least two different species listed
below that together cover the three feeding strategies identified in the regulations should be used
to evaluate a disposal project.

Bioaccumulation Test Organisms
(* indicates recommended species)

Filter-feeding

Mollusk, Macoma nasuta

Quahog, Mercenaria sp.*

Deposit-feeding

Polychaete, Neanthes succinea, Nereis virens
Commercia shrimp, Penaeus aztecus*
Burrowing

Polychaete, Neanthes succinea, Nereis virens*
Other

Blue crab, Callinectes sapidus

Red Drum, Sciaenops ocellatus

10.2.2 Chemical Analysisof Tissues.  Tissues of appropriate benthic organisms exposed to the
dredged material shall be analyzed for classes of COCs detected in the sediments. Ordinarily,
only those compounds detected in the sediment need be analyzed for in the tissue. In some
cases, however, it may be desirable to analyze tissues for compounds not detected in the
sediments. The detection limits listed in Appendix B will be used when conducting evaluations
of tissues from bioaccumulation tests. A comprehensive listing of appropriate analytical
methods for evaluating tissuesis provided in Table 3 of the QA/QC Guidance for Sampling and
Analysis of Sediments, Water and Tissues for Dredged Material Evaluations (EPA/USACE,
1995). Additional QA/QC guidance is provided in Appendix G of the ITM and in QA/QC
Guidance for Sampling and Analysis of Sediments, Water and Tissues for Dredged Material
Evaluations (EPA/USACE, 1995).

The basic strategy for selecting contaminants for tissue analysis should include three
considerations:
Thetarget analyteisa COC and is present in the sediment as determined by sediment
chemical analyses.
The target analyte has a high potential to accumulate and persist in tissues.
Thetarget analyte is of toxicological concern

Generally, the relative potential for bioaccumulation of organic compounds can be estimated
from the Ko, of the compounds. As stated in the Green Book and ITM, EPA recommends that
compounds for which the log Ko, is greater than 3.5 be considered for further evaluation of
bioaccumulation potential. The bioaccumulation potential of inorganic compounds can be based
on calculated bioconcentration factors (BCF). Contaminants with BCFs greater than 1000 (log
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BCF>3) should be further evaluated for bioaccumulation potential. Appropriate application of
these values along with consideration of the factors above will assist in selecting COC for
bioaccumulation analysis by providing a genera indication of the relative potential for various
chemicalsto accumulate in tissues. Section 9.5.1 in both the Green Book and ITM provide
additional guidance on identifying organic and inorganic COC for bioaccumulation analyses and
should be consulted when conducting this evaluation.

Both wet weight and dry weight tissue concentrations should be determined and reported. Wet
weight tissue concentrations should be used in comparison to action level values or advisories
reported as wet weight concentrations, such as Food and Drug Administration (FDA) Action
Levels, or for usein risk modeling that makes assumptions of dose coming from consumption of
“fresh” material, not dried matter. Dry weight tissue concentrations should be used to
statistically evaluate bioaccumulation potential of COC detected in the tissues of organisms
exposed to sediment from the dredging site. This provides a more accurate assessment of
statistical significance by removing any variability in the data associated with moisture or water
contents in tissues, which can be influenced by how tissues were prepared in the laboratory or
other factors. Using dry weight data for statistical comparisons removes this variable. Statistical
procedures recommended for analyzing test data are described in detail in Section 13 of the
Green Book and Appendix D of the ITM however, the guidance provided in the ITM ismore
technically advanced and should be used as reference for appropriate statistical methods.

Tissue concentrations of test organisms should be measured prior to exposure to the sediment
from the dredging site, reference sediment and control sediment. Thiswill add perspective to the
magnitude of uptake during the exposure period, and in some cases may show elevated body
burdens were not due to exposure to dredged material or reference sediment but were already
present in the organisms at the start of the test. If tissue concentrations are not measured prior to
theinitiation of the tests, some of the organisms must be archived (frozen). If test results are
suspect, then the archived organisms should be analyzed.

10.2.3 Bioaccumulation Evaluations.  Concentrations of contaminants of concern in tissues of
benthic organisms exposed to the test sediments/dredged material are compared initially against
applicable FDA Action Levels when such levels have been set. These levels are based on human
health and economic considerations and do not include the potential for impact on the ecosystem.
FDA Action Levels are presented in table format in Appendix D of EPA’s sediment quality
survey, The Incidence and Severity of Sediment Contamination in Surface Waters of the U.S,,
Volume I: National Sediment Quality Survey (EPA, 1997b), and subsequent updates. The
appendix can be accessed on-line at www.epa.gov/OST/cs/vol 1/appdx_d.pdf.

If the concentrations of one or more contaminants of concern in tissues exposed to sediment
from the dredging site are statistically greater than the FDA levels, then the dredged material
does not meet the LPC for the solid phase and disposal of the dredged material without
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appropriate management is not supported. The USACE, New Orleans District or Galveston
District and EPA, Region 6 shall then evaluate management actions outside the scope of this
RIA.

If the tissue concentrations of all COCs are not statistically greater than FDA levels or there
are no FDA levelsfor the COCs, then the concentrations of COCs in tissues exposed to
sediment from the dredging site are compared to the contaminant concentrationsin the
tissues exposed to the reference sediment.

If the contaminant concentrations in tissues exposed to sediment from the dredging site do
not statistically exceed the contaminant concentrations in tissues exposed to the reference
sediment, the bioaccumulation LPC for the solid phase is met. No adverse effects are likely
if the concentration in the dredged material-exposed tissue is less than the reference material -
exposed tissue. The bioaccumulation analyses alone are not sufficient for determining
suitability of the dredged material for ocean disposal; evaluation of the water column impacts
and the toxicity of the solid phase must aso be conducted. In addition, the analyses required
by other applicable provisions of the regulations including (40 CFR Part 227 Subparts B, C,
D, E, and G and section 228.4(e)) must be performed.

A statistically greater tissue residue in organisms exposed to sediment from the dredging site
than in organisms exposed to the reference sediment does not necessarily indicate increased
environmental hazard or human health risk. Conversely, the lack of statistically greater
tissue residues in sediment from the dredging site compared to reference sediment would be
strong evidence that the sediment from the dredging site would not result in increased
environmental hazard or human health risk for the pollutants tested. Therefore, the following
factors will be assessed to evaluate L PC compliance when the contaminant concentration in
tissues exposed to the sediment from the dredging site statistically exceeds the contaminant
concentrations in tissues exposed to the reference sediment. The factors and their order of
evaluation are as follows:

1. Statistical significance of the results from tests on sediment from the dredging
site when compared to reference sediment results.

2. Magnitude by which bioaccumulation in organisms exposed to sediment from
the dredging site exceeds bioaccumulation in organisms exposed to the reference
sediment.

3. Number of contaminants for which bioaccumulation in organisms exposed to
sediment from the dredging site is statistically greater than bioaccumulation in
organisms exposed to the reference sediment.

4. Number of speciesin which bioaccumulation in organisms exposed to

sediment from the dredging site is statistically greater than bioaccumulation in
organisms exposed to the reference sediment.
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5. Toxicological importance of the contaminants whose bioaccumulation in organisms
exposed to sediment from the dredging site statistically exceeds that from the reference
sediment.

6. Phylogenetic diversity of the speciesin which bioaccumulation in organisms
exposed to sediment from the dredging site statistically exceeds bioaccumulation
in organisms exposed to the reference sediment.

7. Propensity for the contaminants with statistically significant bioaccumulation
to biomagnify within aquatic food webs.

8. Magnitude of toxicity and number and phylogenetic diversity of species
exhibiting greater mortality in the sediment from the dredging site than in the
reference sediment.

If acompliance decision still cannot be reached, a sampling plan will be developed and agreed
upon by both the EPA and the USACE to evaluate factor 9.

9. Magnitude by which contaminants whose bioaccumulation in organisms
exposed to sediment from the dredging site exceeds that of organisms exposed to
the reference sediment also exceed the concentrations found in comparable
species living in the vicinity of the proposed disposal site.

11. RISK-BASED EVALUATIVE TOOLS

In addition to the above analytical evaluations, risk-based evaluations may also be applied to
assess the potential ecological and human health effects of the tissue concentrations. Examples
of guidance documents, databases, and evaluative tools that may be used to aid EPA and the
USACE in interpretation of bioaccumulation data are presented in this section.

The USACE has developed guidance for conducting human health and ecological risk
assessments to evaluate the potential impacts associated with aquatic placement of dredged
material, Ecological and Human Health Risk Assessment Guidance for Aquatic Environments
(USACE, 1999). The guidance includes an overview of ecological and human health risk
assessment and recommendations on proper application of risk assessment within the dredging
program. Sources of additional information on risk assessment applications, toxicity profiles,
and other tools used in risk assessment are provided. The report can be accessed at
www.wes.army.mil/el/dots.

EPA has developed a status and needs summary document that describes the existing knowledge

on the use of bioaccumulation data as part of sediment quality assessments, Bioaccumulation
Testing and Interpretation for the Purpose of Sediment Quality Assurance-Status and Needs
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(EPA, 2000). The document provides a summary of existing knowledge on bioaccumulation,
including a compilation of exposure and effects data for persistent, bioaccumulative chemicals;
factors that affect the bioavailability of sediment-associated sediments; and issues and research
needs for interpreting bioaccumulation data. The document contains appendix tables that
summarize information on chemical characteristics; human health concerns; wildlife and aquatic
organism partitioning factors; and food chain multipliers. The document can be accessed online
at www.epa.gov/OST.

Human Health Risk-Based Evaluations. Human health risk-based evaluations focus on
carcinogenic and non-carcinogenic risk to humans from potential exposure. For example, EPA
human health risk-based screening levels can be used to determine levels of contamination in
tissue that might result in a 10 cancer risk (1 x 10° or 1 in 100,000 incidence of cancer over a
70 year period) or noncancer hazard in humans. The contaminant concentrations in the tissue of
the organisms exposed to the test sediment/dredged material are compared with EPA fish tissue
screening levels which are available for numerous priority pollutants. The procedures for
estimating human health risks are based on EPA guidance document, Guidance for Assessing
Chemical Contaminant Data for use in Fish Advisories, Volume |, 2™ Edition, Fish Sampling
and Analysis (EPA, 1995b). These screening levels, along with FDA Action Levels, are
presented in table format in Appendix D of EPA’s sediment quality survey, The Incidence and
Severity of Sediment Contamination in Surface Waters of the U.S,, Volume |: National Sediment
Quality Survey (EPA, 1997b), and subsequent updates. The appendix can be accessed on-line at
www.epa.gov/OST/cs/vol L/appdx_d.pdf.

Ecological Risk-Based Evaluations. Ecological risk-based evaluations focus on potential risk to
non-human biota likely to occur at the disposal site. For example, an evaluation of potential
ecological effects of the bioaccumulation of PAHs can be made by direct comparison of total
PAH tissue residues with the Critical Body Residue (CBR) as described by McCarty, et al.
(1992) and Dillion and Gibson (1992). The CBR isthe value above which an adverse effect
would be expected and is represented as the ratio of the mass of the chemical/toxicant to the
mass of the organism (i.e. F mol/g). The acknowledged mode of toxicity for PAHs is narcosis,
e.g. lethargy, unconsciousness and death in extreme narcosis. According to McCarty et al.
(1992), CBRs of PAHs ranging from 2 to 8 F mol/g can produce acute narcotic response and
CBRs of PAHs ranging from 0.2 to 0.8 F mol/g can produce chronic narcotic response.

Environmental Residue Effects Database. The USACE Engineer Research and Devel opment
Center and EPA have devel oped a database, the Environmental Residue Effects Database
(ERED), that contains over 2000 records/references including information on more than 200
contaminants and 100 aquatic species. The database is a compilation of data, taken from the
literature, where biological effects (e.g., reduced survival, growth, etc.) and tissue contaminant
concentrations were simultaneously measured in the same organism. Currently, the database is
limited to those instances where biological effects observed in an organism are linked to a
specific contaminant within itstissues. The USACE Engineer Research and Devel opment
Center have published a Dredging Research Technical Note, EEDP-04-30, Interpreting
Bioaccumulation Data with the Environmental Residue-Effects Database (Bridges et al., 1999),
which provides information on the use of the ERED to interpret bioaccumulation data collected
during environmental assessment of dredged material. The Technical Note can be found online



at www.wes.army.mil/el/dots/eedptn.html. The database can be found online at
www.wes.army.mil/el/ered.

Integrated Risk Information System (IRIS). EPA prepared and maintains the IRIS, an electronic
database containing information on human health effects that may result from exposure to
various chemicalsin the environment. The database files on individual chemicals contain
descriptive and quantitative information. A basic discussion on risk assessment isincluded in
the introduction. www.epa.gov/ngispgmay/iris.

12. EMERGENCY PROCEDURES

In some instances, the USACE, New Orleans District or Galveston District may deem it
necessary to utilize the existing 102(c) ODMDSs for emergency disposal of dredged materials
from other than the reach for which the ODMDSs are designated by invoking the emergency
procedures as provided in the USACE Regulations at 33 CFR 337.7. In these cases, early and
timely coordination between the District and EPA Region 6 is essential. To better assist with the
coordination effort, the USACE and EPA have developed the following procedures to address
emergency situations.

The District shall notify EPA within 24 hours of the emergency and the proposed use of the
ODMDS.

A complete Tier | evaluation of the activity shall be submitted to EPA as soon as possible.
The information included in the evaluation shall include a description of the emergency
project, any maintenance disposal activity at ODMDS at the time of the emergency (if
applicable), dredged material characterization/evaluation, and the remaining regulatory
evaluation of relevant subparts of 40 CFR 227.

If no bioassay evaluations of the dredged material to be removed during the emergency event
and placed at the ODMDS have been done within the last 5 years according to the procedures
and protocols outlined in this RIA and the Green Book, then the dredged material shall be
sampled prior to removal and analyzed to determine potential environmental impacts. The
sampling plan shall be provided to EPA for review and comment prior to sampling.

Adeguate records shall be maintained and be provided to EPA of all disposal activities,
including precise location of disposal, volumes disposed, dates and number of trips.

EPA and the USACE will determine what actions are appropriate to address any concerns
raised by the dredging and disposal activity. This may include any remediation or mitigation
prompted by analysis of the dredged material test results, additional site specific monitoring
at the ODMDS, as well as any actions necessary to address concerns related to impacts of
future hurricanes and any other issues identified by EPA, the USACE and/or the public.

In order to ensure that all potential impacts as aresult of the emergency disposal event at the
ODMDS have been adequately addressed in the NEPA documentation, EPA recommends
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that the ocean dumping evaluation as required by the regulations under 40 CFR 227 be
included as an appendix to the EA/EIS for emergency action.
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REQUIRED INFORMATION & DOCUMENTATION FOR
EVALUATION OF DREDGED MATERIAL PROPOSED FOR OCEAN DISPOSAL

The following information is required for the USACE and EPA to evaluate dredged materials
proposed for ocean disposal.

A. Dredging project information,
B. Characterization of material from dredging site, and
C. Regulatory compliance evaluation

A. Dredging project infor mation

The proposed dredging project will be described to include:
large scale map showing the location of the project
the project plan drawing, design depth, and advance maintenance and allowable over-
depth
estimated extent of shoaling
interruption or changes in standard operations resulting from shoaling
the anticipated type of dredging and disposal vessel
anticipated start date and duration of the disposal operation
estimated volume and area to be dredged
estimated disposal quantities
work details as described in the specifications of the dredging contract
a short description of the last dredging performed (e.g. maintenance projects),
including location of placement of materia at the ODMDS

B. Characterization of material from dredging site

Existing Information, Tier | (Section 4.2). At aminimum, a Tier | evaluation shall be
conducted for every proposed dredging operation. If regulatory compliance can be established
using existing information, an assessment of the existing information shall accompany the
compliance decision. For existing data, quality assurance/quality control information should be
verifiable.

If using historical information, it may not be necessary to resubmit the test results that have been
previously submitted to EPA. However, the following information should be provided and
referenced: the date of the original submittal letter, title of the report, name of the consultant,
date of the report and types of analyses performed (i.e. chemical, toxicity, bioaccumulation).

Other sources of data/information should be referenced and/or included with the Tier |
evaluation, including any spill reports, sediment quality databases, research reports, point-source
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discharge permit records, etc. (see Section 4.0 of the Green Book for a detailed listing of other
sources of information).

Exclusionary Criteria, Tier | (Section4.3). Information on the proposed dredging site,
including sediment grain size, sediment chemistry and potential for contamination may be
needed in determining exclusion from further testing.

For thisRIA, the term “predominantly sand”, in 40 CFR 227.13(b)(1) and (b)(2), will be
determined on a case-by-case basis by best professional judgment of both the USACE, New
Orleans District and Galveston District and EPA, Region 6.

The phrase “material proposed for dumping is substantially the same as the substrate at the
proposed disposal site”, in 40 CFR 227.13(b)(3)(i), isinterpreted to mean the comparison of
both physical and chemical characteristics of the proposed dredged material to the disposal
site(i.e. “like on like").

Information used in determining “areas of high current or wave energy” in 40 CFR
227.13(b)(1) may include area hydrology and available physical oceanographic data.

Information used in determining “far removed from known existing and historical sources of
pollution” in 40 CFR 227.13(b)(3)(ii) may include area hydrology, location of dredging site
and proximity to sources of pollutants, quantities and types of pollutants discharged upstream
of the proposed dredging area, and existing chemical and physical data on the dredged
material.

If one or more of the exclusionary criteria can be satisfied using existing information, a
conclusive written eval uation must be presented to show that the proposed dredged material
meets the exclusionary criteria. An assessment of the existing information shall accompany the
compliance decision. For existing data, quality assurance/quality control information should be
verifiable.

If using historical information, it may not be necessary to resubmit the test results that have been
previously submitted to EPA. However, the following information should be provided and
referenced: the date of the original submittal letter, title of the report, name of the consultant,
date of the report and types of analyses performed (i.e. chemical, toxicity, bioaccumulation).

New Data (Section 4.5). It may be necessary to collect new sediment samples and conduct
appropriate analyses to determine compliance with the ocean dumping regulations. The
following information shall be provided with submittal of new data:

1) A copy of the site-specific sampling and analysis plan (SAP) as discussed in
Section 5 of thisRIA.
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2) A description of the sampling survey, including the following: dates, sampling
devices used, compositing procedure, and the location of the sediment sampling stations
for each dredging area and reference site station by a) latitude and longitude determined
by Global Positioning System, and b) in general terms (e.g. by channel marker, buoy
number or significant landmarks).

3) Copies of the test results conducted according to the site-specific sampling planin
a standard electronic format and/or report/hard-copy format. These test resultsinclude
datafor all tests at all tiers (physical, chemical, and/or biological), and the laboratory(s)
performing the tests. Appendix H of QA/QC Guidance for Sampling and Analysis of
Sediments, Water, and Tissues for Dredged Material Evaluations (EPA/USACE, 1995)
contains a sediment testing report.

C. Regulatory compliance evaluation

The applicable subparts and sections of 40 CFR listed below must be evaluated to determine if
the proposed dredged material is suitable for ocean disposal. A written discussion must address
all thefollowing:

1 Part 227 Subpart B - Environmental Impact
a. 227.1 Applicability
b. 227.4 Criteriafor evaluating environmental impact
C. 227.5 Prohibited materials
d. 227.6 Constituents prohibited as other than trace contaminants
e. 227.9 Limitations on quantities of waste materials
f. 227.10 Hazards to fishing, navigation, shorelines or beaches
g. 227.13 Dredged materials

2) Part 227 Subpart C - Need for Ocean Dumping (all sections)

3) Part 227 Subpart D - Impact of the Proposed Dumping on Aesthetic, Recreational
and Economic Values (all sections)

4) Part 227 Subpart E - Impact of the Proposed Dumping on Other Uses of the
Ocean (all sections)

5) Part 227 Subpart G - Definitions (all sections)

6) Part 228
Section 228.4(e) - Dredged Material Permits
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SUMMARY OF RECOMMENDED PROCEDURESFOR SAMPLE COLLECTION, PRESERVATION, AND

STORAGE?
Analyses Collection Amount Container Preservation Technique Storage Holding Times®
Method” Required® Conditions

SEDIMENT
Chemical/Physical Analyses
Metals Grab/corer 100 ¢ Precleaned Dry ice’ or freezer storage for | #4°C Hg - 28 days Others -

polyethylenejar’ | extended storages; otherwise 6 months’

refrigerate

Organic Compounds (e.g., | Grab/corer 250 g Solvent-rinsed Dry ice’ or freezer storage for | #4°C/dark? 14 days”
PCBs, pesticides, polycyclic glassjar with extended storages; otherwise
aromatic hydrocarbons Teflon lid' refrigerate
Particle Size Grab/corer 100g Whirl-pac bag' Refrigerate <4°C Undetermined
Total Organic Carbon Grab/corer 50¢g Heat treated Dry ice' or freezer storagefor | #4°C' 14 days
(TOC) glassvial with extended storages; otherwise

Teflon-lined lid" | refrigerate
Total solids/specific gravity | Grab/corer 509 Whirl-pac bag Refrigerate <4°C Undetermined
Miscellaneous Grab/corer $50g Whirl-pac bag Refrigerate <4°C Underermined
Sediment from which Grab/corer Depends Glass with Completely fill and 4°C/dark/airtight | 14 days
elutriateis prepared on tests Teflon-lined lid refrigerate

being
performed
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Biological Tests

Dredged material Grab/corer 12-15L Plastic bag or Completely fill and 4°Cldark/airtight | 14 days
per sample | container' refrigerate; sieve
Reference sediment Grab/corer 45-50 L Plastic bag or Completely fill and 4°C/dark/airtight | 14 days
per test container' refrigerate; sieve
Control sediment Grab/corer 21-25L Plastic bag or Completely fill and 4°C/dark/airtight | 14 days
per test container’ refrigerate; sieve
WATER AND ELUTRIATE
Chemical/Physical Analyses
Particulate analysis Discrete 500- 2000 | Plastic or glass Lugols solution and 4°C Undetermined
sampler or mL refrigerate
pump
Metals Discrete 1L Acid-rinsed pH <2 with HNO4; 4°C 2°C* Hg - 14 days Others -
sampler or polyethyleneor | refrigerate 6 months
pump glassjar
Total Kjeldahl nitrogen Discrete 100-200 | Plasticor glass | H,SO,to pH <2; refrigerate | 4°C' 24 h
(TKN) sampler or mL
pump
Chemical oxygen demand | Discrete 200 mL Plastic or glass | H,SO, to pH <2; refrigerate | 4°C' 7 days
(COD) sampler or
pump
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Total organic carbon (TOC) | Discrete 100 mL Plasticor glass | H,SO, to pH <2; refrigerate | 4°C <48
sampler or
pump
Total inorganic carbon Discrete 100 mL Plasticor glass | Airtight seal; refrigerate” 4°C' 6 months
(TIC) sampler or
pump
Phenolic compounds Discrete 1L Glass 0.1-1.0g CuSOy4; H,SO,to | 4°C' 24 h
sampler or pH <2; refrigerate
pump
Soluble reactive phosphates | Discrete - Plastic or glass | Filter; refrigerate” 4°c! 241
sampler or
pump
Extractable organic Discrete 4L Amber glass pH <2, 6N HCL; airtight 4°ck 7 days for extraction;
compounds (e.g., sampler or bottl sedl; refrigerate 40 days for extract
semivol atiles) pump analysis®
Volatile organic compounds | Discrete 80 mL Glass vial* pH <2 with 1:1 HCL ; 4°ck 14 days for sample
sampler or refrigerate in airtight, analysisif preserved™
pump completely filled contai ner
Total phosphorus Discrete - Plastic or glass | H,SO, to pH <2; refrigerate | 4°C' 7 days
sampler or
pump
Total solids Discrete 200 mL Plastic or glass | Refrigerate 4°c' 7 days
sampler or
pump
Sulfides Discrete - Plastic or glass | pH >9 NaOH (ZnAc); 4°c' 24 H
sampler or refrigerate
pump
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Volatile solids Discrete 200 mL Plastic or glass | Refrigerate 4°C! 7 days
sampler or
pump
Biological Tests
Site water Grab Depends Plastic carboy Refrigerate < 4°C 14 days
on tests
being
performed
Dilution water Grab or Depends Plastic carboy Refrigerate < 4°C 14 days
makeup on tests
being
performed
TISSUE
Metals Trawl/Teflon- | 5-10¢ Double Ziploc' | Handle with nonmetallic #-20°C' or Hg - 28 days; Others -
coated grab forfceps; plastic gloves; dry freezer storage 6 months”
ice
PCBs and chlorinated Trawl/Teflon- | 10-25¢g Hexane-rinsed Handle with hexane-rinsed #-20°C' or 14 days”
pesticides coated grab double stainless steel forceps; dry freezer storage
auminum foil ice
and double
Ziploc'
coated grab aluminum foil freezer storage
and watertight
plastic bag™
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Semivolatile organic Trawl/Teflon | 10-25¢g Hexane-rinsed Handle with hexane-rinsed #-20°C' or 14 days”
compounds (e.g., PAH) -coated grab double stainless steel forceps; dry freezer storage

auminum foil ice

and double

Ziploc'
Lipids Trawl/Teflon | part of Hexane-rinsed Handle with hexane-rinsed #-20°C or 14 days”

-coated grab | organic aluminum foil stainless steel forceps; quick | freezer storage
analyses freeze

—_ - > a -

> 3 — =~

Thistable contains only a summary of collection, preservation, and storage procedures for samples. The cited references should be
consulted for a more detailed description of these procedures. It was taken directly from the Inland Testing Manual, EPA-823-B-98-004.
Collection method should include appropriate liners

Amount of sample required by the laboratory to perform the analysis (wet weight or volume provided, as appropriate). Miscellaneous
sample size for sediment should be increased if auxiliary analytes that cannot be included as part of the organic or metal analyses are added
to the list. The amounts shown are not intended as firm values; more or | ess tissue may be required depending on the analytes, matrices,
detection limits, and particular analytical laboratory.

All containers should be certified as clean according to EPA (1990)

These holding times are for sediment, water, and tissue based on guidance that is sometimes administrative rather than technical in nature.
There are no promulgated, scientifically based holding time criteria for sediments, tissues, or elutriates. References should be consulted if
holding times for sample extracts are desired. Holding times are from the time of sample collection.

NOAA (1989)

Tetra Tech (1986a)

Sample may be held for up to one year if at -20°C.

Polypropylene should be used if phthalate biocaccumulation is of concern.

Two weeks is recommended; sediments must not be held for longer than 8 weeks prior to biological testing.

EPA (1987); 40 CFR Part 136, Tablel1l

Plumb (1981)

If samples are not preserved to pH<2, then aromatic compounds must be analyzed within 7 days.

Tetra Tech (1986b)

BS




APPENDIX C

TARGET DETECTION LIMITS
FOR ANALY SIS OF
SEDIMENT, TISSUE AND WATER



Target Detection Limits® (TDLs) for analysis of sediment, tissue and water

These values equate to Minimum Quantification Levels (MQLSs). TDLs utilized in the analysis of samples should be
adequate to satisfy the Data Quality Objectives (DQOs), to the extent practicable. Alternate TDLs may be proposed
aslong as DQOs are satisfied (e.g., for use in assessing water quality criteria or screening levels). Proposed TDLs
should be contained in the sampling and analysis plan (SAP) for each project. Sediment values are reported as dry

weight. Tissue values are reported as wet weight. Highlighted parameters are contaminants of concern and
conventional parameterslisted in Table 2.

Chemical Sediment Tissue Water
Metals ma/kg ma/kg ua/l
Aluminum 10° 1 40
Antimony 25 0.1 3(0.02)°
Arsenic 0.3° 0.1 1 (0.005)
Barium 2° 1° 10°
Beryllium 1° 0.1 0.2
Cadmium 0.1 0.1 1(0.01)
Chromium (total) 1° 0.05° 1
Chromium (3+) 1 50 1
Chromium (6+) 1 50 1
Cobalt 0.1 0.1 4
Copper 1° 0.1 1(0.1)
Iron 20° 10 10
Lead 0.3° 0.1 1(0.02)
Manganese 1° 0.5 1
Mercury 0.2 0.01 0.2 (0.0002)
Nickel 0.5° 0.1 1(0.1)
Selenium 0.5° 0.2 2
Silver 0.2 0.1 1(0.1)
Thallium 0.2 0.1 1(0.02)
Tin 0.5 0.1 5
Zinc 2° 0.1° 1(0.5)
Organotin 0.01 0.01 0.01
Conventional/Ancillary ma/kg ma/kg mg/l
Parameters

Ammonia 0.1 - 0.03
Cyanides 2 1 0.1°
Total Organic Carbon 0.1% - 0.1%
Total Petroleum Hydrocarbons 5 50' 0.1
Tot. Recov. Petr. Hydrocarbons 5 - 0.5
Total Phenols 1 10 0.05
Acid Volatile Sulfides 0.1 ymole/g - -
Total Sulfides 0.1 - 0.1

Grain Size




Chemical Sediment Tissue Water
Conventional/Ancillary ma/kg ma/kg mg/l
Parameters, Continued

Total Suspended Solids 0.1 - 1
Total Settleable Solids - - 0.05
Total Solids/Dry Weight 0.1% - -
Total Volatile Solids 0.1 - -
Specific Gravity 0.01 - -
pH 0.1 SU - -
Total Moisture Content 0.1% 0.1% -
Total Lipid - 0.1%° -
Oil and Grease 20 20 2
L PAH Compounds ua/kg ua/kg ua/l
Napthalene 20 20 0.8°
Acenapthylene 20 20 1.0°
Acenapthene 20 20 0.75°
Fluorene 20 20 0.6
Phenanthrene 20 20 0.5
Anthracene 20 20 0.6°
Methylnapthalene 20 20 10
2-Methylnapthalene 20 20 0.9°
HPAH Compounds ua/kg ua/kg ua/l
Fluoranthene 20 20 0.9°
Pyrene 20 20 15°
Benzo(a)anthracene 20 20 0.4°
Chrysene 20 20 0.3°
Benzo(b& k)fluoranthene 20 20 0.6°
Benzo(a)pyrene 20 20 0.3°
Ideno[1,2,3-c,d] pyrene 20 20 1.2°
Dibenzo[a,h]anthracene 20 20 1.3°
Benzo[g,h,i]perylene 20 20 1.2°
Organonitrogen Compounds ua/kg ua/kg ua/l
Benzidine 5 5 1
3,3-Dichlorobenzidine 300° - 3
2,4-Dinitrotoluene 200° - 2°
2,6-Dinitrotoluene 200° - 2°
1,2-Diphenylhydrazine 10 100 1
Nitrobenzene 160° - 0.9°
N-Nitrosodimethyl amine - - 3.1°
N-Nitrosodi-n-propylamine 150° - 0.9°
N-Nitrosodiphenylamine 20 20 2.1°
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Chemical Sediment Tissue Water
Phthal ate Esters ua/kg ua/kg ua/l
Dimethy! Phthalate 50 20 1°
Diethyl Phthalate 50 20 1°
Di-n-butyl Phthalate 50 20 1°
Butyl Benzyl Phthalate 50 20 4
Big[2-ethylhexyl] Phthalate 50 20 2°
Di-n-octyl Phthalate 50 20 3
Phenol s/Substituted Phenols ua/kg ua/kg ua/l
Phenol 100 20 10
2-Methylphenol 50 20 10
4-Methylphenol 100 20 10
2,4-Dimethylphenol 20 20 10
Pentachl orophenol 100 100 50
2,4,6-Trichlorophenol 140° - 0.9°
4-Chloro-3-methyl phenol 140° - 0.7°
2-Nitrophenol 200° - 2°
4-Nitrophenol 500° - 5°
2,4-Dinitrophenol 500° - 5°
4.6-Dinitrophenol 500° - 5°
2-Chlorophenol 110° - 0.9°
2,4-Dichlorophenol 120° - 0.8°
4,6-Dinitro-o-cresol 600 20 10
Polychlorinated Dibenzo-p-

dioxins ua/kg ua/kg ua/l
2,3,7,8-TCDD 0.001 0.001 0.00001
Other Tetrachlorinated Dioxins 0.001 0.001 0.00001
Pentachlorinated Dioxins 0.0025 0.0025 0.000025
Hexachlorinated Dioxins 0.005 0.005 0.00005
Heptachlorinated Dioxins 0.005 0.005 0.00005
Octachlorinated Dioxins 0.01 0.01 0.0001
Polychlorinated Dibenzofurans ua/kg ua/kg ua/l
Tetrachlorinated Furans 0.001 0.001 0.00001
Pentachlorinated Furans 0.0025 0.0025 0.000025
Hexachlorinated Furans 0.005 0.005 0.00005
Hepatachlorinated Furans 0.005 0.005 0.00005
Octachlorinated Furans 0.01 0.01 0.0001
Dibenzo Furan 50 20 0.7°
Polychlorinated Biphenyls ua/kg ua/kg ua/l
PCB Congeners & Aroclors 1 2 0.01
Total PCB 1 2 0.01
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Chemical Sediment Tissue Water
Pesticides ua/kg ua/kg ua/l
Aldrin El 6 0.03°
Chlordane and Derivatives 3 6° 0.03°
Dieldrin 5 10 0.02
4.4'-DDD 5 10 0.1
4.4'-DDE 5 10 0.1
4.4-DDT 5 10 0.1
Endosulfan and Derivatives 5° 10 0.1
Endrin and Derivatives 5° 10 0.1
Heptachlor and Derivatives 3 6° 0.1
Alpha-BHC 3 6° 0.03
Beta-BHC 3 6° 0.03
Delta-BHC 3 6° 0.03
Gamma-BHC (Lindane) 3 6° 0.1
Toxaphene 50 50 0.5
M ethoxychlor 5° 10 0.5
Chlorbenside 2 2 0.002
Dacthal 2 2 0.03
Total Chlorinated Pesticides 20 20 0.02
Malathion 5 5 0.8
Parathion 6 6 0.8
Chlorinated Hydrocarbons ua/kg ua/kg ua/l
1,3-Dichlorobenzene 20 20 0.9°
1,4-Dichlorobenzene 20 20 1°
1,2-Dichlorobenzene 20 20 0.8°
1,2,4-Trichlorobenzene 10 20 0.9°
Hexachlorobenzene 10 20 0.4°
2-Chloronapthalene 160° - 0.8°
Hexachlorocyclopentadiene 300° - 3.0°
Hexachloroethane 100 40 0.9°
Hexachlorobutadiene 20 40 0.9°
Volatile Organic Compounds ua/kg ua/kg ua/l
Benzene 10 10 2P
Chloroform 10 10 2
Ethylbenzene 10 10 5
Toluene 10 10 5
Trichloroethene 10 10 2
Tetrachloroethene 10 10 2
Total Xylenes 10 10 5
Halogenated Ethers ua/kg ua/kg ua/l
Bis(2-chloroethyl)ether 130° - 0.9°
4-chlorophenyl phenyl ether 170° - 0.6°
4-Bromopheny! pheny! ether 160° - 0.4°
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Chemical Sediment Tissue Water
Halogenated Ethers, Continued ua/kg ua/kg ua/l
Bis(2-chloroisopropyl)ether 140° - 0.7°
Bis(2-Chloroethoxy)methane 130° - 1°
Miscellaneous ua/kg ua/kg ua/l

| sophorone 10 100 1
Benzyl Alcohol 50 100 15°
Benzoic Acid 100 100 2.0°
Methyl Ethyl Keytone 20 20 50
Resin Acids and Guaiacols 10 - -

#The primary source of these TDLs was EPA 823-B-95-001, QA/QC Guidance for Sampling and Analysis of
Sediments, Water and Tissues for Dredged Material Evaluations.

*These values are based on recommendations from the EPA Region 6 Laboratory in Houston; these values were
based on data or other technical basis.

“The values in parentheses are based on EPA “clean techniques’, (EPA 1600 series methods) which are applicablein
instances where other TDL s are inadequate to assess EPA water quality criteria.

“These values contained in Region 6 “Development of Minimum Quantification Levels’ prepared by the EPA
Region 6 Permits Branch.

®This value recommended by Houston L ab using colorimetric method.

"This value recommended by Houston Lab using method 1664.

Yecet. al, 1989.

C5



APPENDIX D

ODMDS AND REFERENCE AREA LOCATIONS



LOUISIANA

Reference Sampl e locations determined using Area Approach

Mississippi River - Gulf Outlet ODMDS

29°22'00"N, 88°56' 30" W
29°23'00”N, 88°54' 30" W
29°24'30"N, 88°52' 30" W

Mississippi River - Southwest Pass ODMDS

28°53'58"N, 89°25' 31"W
28°53' 45" N, 89°25' 09" W
28°53'13"N, 89°25' 28" W
28°53'11"N, 89°24' 49" W

Barataria Bay Waterway ODMDS

29°13'30”N, 89°53' 30" W
29°13'54"N, 89°53 48" W
29°14'21”N, 89°54' 06" W

Atchafalaya Bar Channel ODMDS

29°07'00"N, 91°31' 30" W
29°08'00”N, 91°29' 00" W
29°09'00”N, 91°27' 00" W

Cacasieu River & Pass ODMDS

29°30°00”N, 93°10'18"W
29°30'51”N, 93°10' 00" W
29°30°00”N, 93°09' 27" W

Houma Navigation Canal (Cat Island Pass)
ODMDS

28°58'09”N, 90°29' 30" W
28°58'57"N, 90°31' 30" W
28°57'57"N, 90°31' 54" W
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Calcasieu River and
Pass ODMDS #1

Calcasieu River
and Pass ODMDS #2 ~ 290"

Gulf
of
Mexico

3 Miles

—

6 Kilometers
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TEXAS

Reference Area boundary locations - Reference Sampl e collected within area

Sabine-Neches Waterway ODMDSNo. 1 & 2

29°27'30"N, 93°37'00" W
29°27'30”N, 93°36' 45" W
29°26'38"N, 93°36' 45" W
29°26'38"N, 93°37' 00" W

Sabine-Neches Waterway ODMDS No. 3 & 4

29°35'52"N, 93°41' 45" W
29°35'52"N, 93°41' 30" W
29°35'00"N, 93°41' 30" W
29°35'00”N, 93°41' 45" W

Galveston Harbor & Channel ODMDS

29°20'22"N, 94°37'11"W
29°19'32"N, 94°36' 56" W
29°19'23"N, 94°37' 06" W
29°20'13"N, 94°37' 21" W

Freeport Harbor ODMDS

28°54'28"N, 95°13 40" W
28°54'35"N, 95°13' 28" W
28°55'07"N, 95°14' 01" W
28°54'60"N, 95°14' 13"W

Matagorda Ship Channel ODMDS

28°24'27"N, 96°16' 04" W
28°24'33"N, 96°15' 52" W
28°25'10"N, 96°16' 30" W
28°25'04"N, 96°16' 42" W

Corpus Christi Ship Channel ODMDS

27°50'10"N, 96°59' 17" W
27°50'20"N, 96°59' 09" W
27°50'48"N, 96°59' 57" W
27°50'38"N, 97°00' 05" W

Port Mansfield ODMDS

26°32'11"N, 97°13 44" W
26°31'58"N, 97°13 44" W
26°31'58"N, 97°14' 42" W
26°32'11"N, 97°14' 42" W

Brazos |sland Harbor ODMDS

26°02'18"N, 96°06’ 30" W
26°02'18"N, 97°07' 26" W
26°02'05”N, 97°07' 26" W
26°02'05”N, 96°06' 30" W
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(45 Foot Project)
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APPENDIX E

EPA EVALUATOR WORKSHEETS
FOR
TESTING AND EVALUATION OF DREDGED MATERIAL
PROPOSED FOR OCEAN DISPOSAL



EPA Evaluator Worksheet for Tier | Data

Tablel

Data for Compliance with the Exclusionary Criteriain
40 CFR 227.13(b)

la

1b.

2a.

2b.

3a

3b.

Proposed dredged material is composed
predominantly of sand, gravel, rock or any other
naturally occurring bottom material with particle
sizeslarger than silt (using results of grain-size
analyses); and

Proposed dredged material is found in high current or
wave energy areas.

Proposed dredged material isfor beach nourishment
or restoration; and

Proposed dredged material is composed
predominantly of sand, gravel or shell with particle
sizes compatible with material on the receiving beach
(using statistical comparison of grain'sizeat dredging
sitevs. disposa site).

The proposed material is substantially the same as the
substrate at the proposed disposal site (using
statistical comparison of grain size at dredging site
vs. disposal site); and

The site the material istaken from is far removed
from known existing and historical sources of
pollution.

Adequacy of disposal-site sediment and/or water
sampling (as concluded from Table 6).

QA verification of anaytical procedures and results
(as concluded from Table 7).

Yes No
G G
G G
G G
G G
G G
G G
G G
G G

Data Acceptable Comments
N/A  Need
More
G G
G G
G G
G G
G G
G G
G G
G G

N/A: not applicable
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Tablel
EPA Evaluator Worksheet for Tier | Data (continued)

Data Acceptable Comments
Datafor LPC Determinations Yes No N/A  Ne«d
More
6. Definition of the area to be dredged (maps, coordinates, depth
of cut, side slopes, over-depth dredge, etc.). G G G G

7.  Physical and chemical characterization of the proposed
dredged material, including contaminants of concern and their G G G G
project locations.

8.  Procedures and results of prior physical, chemical, and
bioassay tests of the dredged material or of tests on sediments
from the vicinity of the proposed dredging area.

- Adequacy of dredging-site sediment sampling
(as concluded from Table 6).

9.  Procedures and results of monitoring-studies of material
similar to the proposed dredged material.

- Adequacy of disposal-site sediment and/or G G G G
water sampling (as concluded from Table 6).

10. Data on the source of the dredged materia (e.g., origin and G G G G
history of the sediment) and known or suspected contaminant
sources to the dredged material.

11. Other existing data that are pertinent to the proposed dredged
material.

12. Confirmatory analysis (physical, chemical, and biological
evaluations -- refer to 1991 Green Book).

13. QA verification of analytical procedures and results, including
statistical analyses, if any (as concluded from Table 7).

N/A: not applicable
E2



Table2
EPA Evaluator Worksheet for Tier 11 Marine WQC Compliance and Water-Column Toxicity Data

Data Acceptable Comments
Yes No N/A  Need
More

Data for Compliance with Marine WQC

1. Chemical analysis of sediment and/or elutriate, including
- Laboratory methods and individual method detection limits
- Analytical results

2. Dataon eutriate preparation, if any:
- Sample compositing
- Homogenization and sieving methods
- Storage method and duration
- Elutriate-water source/quality

3. List of applicable marine WQC.

4.  Criteriafor selecting appropriate dilution model (e.g.,
STFATE):

- Dilution model input parameters

- Disposal site water quality parameters

- Disposal site physical descriptions (size, depth, current
directions and velocities, etc.)

- Disposal operation descriptions (barge type, capacity,
discharge rate, speed, course, €tc.)

- Dredged material descriptions (density, solid fractions,
concentrations of contaminants, etc.)

- Other project-specific data and assumptions for the model
input (type of dredging equipment, incremental rate of
discharge, etc.)

O O 606 000 O O 00000 O O
® O 606 000 O O 00000 O O
O O 606 000 O O 00000 O O
® O 606 00060 O O 00000 O O

N/A: not applicable
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Table2
EPA Evaluator Worksheet for Tier 11 Marine WQC Compliance and Water-Column Toxicity Data (continued)

Data Acceptable Comments
Yes No N/A  Need
More
5.  Dilution model output (hardcopy printout, output analysis and G G G G
summary)
- Maximum predicted concentration of dredged material in G G G G
the water column outside of the boundaries of the disposal
site during and post disposal

- Maximum predicted concentration of dredged material in
the water column within disposal site bounds after the4-h
initial-mixing period

6. Adequacy of the sediment sampling (as concluded from Table
6)

7. QA veification of analytical procedures and results, including
model input and operation (as concluded from Table 7)

N/A: not applicable
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Table 3
EPA Evaluator Worksheet for Tier 111 Water-Column Toxicity Data

Data Acceptable Comments
Yes No N/A Need
More

1. Daaon €elutriate preparation:
- Sample compositing, if any
- Homogenization and sieving methods
- Storage method and duration
- Dilution series and dilution-water source/quality

2. Chemical andysis of the elutriate, including:
- Laboratory methods and method detection limits (MDL)
- Analytical results

3.  Dataon treatments:

- Test species used and justification of selection

- Test endpoints

- Distribution of treatments

- Number of organismsin each-treatment at start of test

- Observations and data recorded during the tests (observed
mortality, water-quality measurements, etc.)

- Number of organismsin each treatment recovered alive at
conclusion of test

- Additional observations (e.g., behavioral abnormalities)

- Percent survival in the control or the dilution water [mean
survival should be 90% or more (70% or more for
zooplankton) or test must be repeated]

- LCy calculation for each sample or project segment

- Reference toxicants and reference toxicant L Csgs for each
organism G G G G

OO O 00000 000 00000
OO O 00000 000 O0OOOO
OO O 00000 000 00000
OO O 00000 000 O0OOOO

OO
OO
OO
OO

4.  Criteriafor selecting appropriate dilution model
(eg., STFATE).

N/A: not applicable
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Table 3
EPA Evaluator Worksheet for Tier |11 Water-Column Toxicity Data (continued)

Data Acceptable Comments
Yes No N/A  Need
More

5. Dilution model input parameters:

- Disposal site water-quality parameters

- Disposal site physical descriptions (size, depth, current
directions and velocities, etc.)

- Disposal operation descriptions (barge type, capacity,
discharge rate, speed, course, €tc.)

- Dredged material descriptions (density, solid fractions,
concentrations of contaminants, etc.)

- Other project-specific data and assumptions for the model
input (type of dredging equipment, incremental rate of
discharge, etc.)

® O 6 0 06
® O 6 0 06
QO O 6 0 06
QO O 6 0 06

®
®
®
®

6. Dilution model output (hardcopy printout, output analysis and
summary): G G G G
- Maximum predicted concentration of dredged material in
the water column outside the boundaries of the disposal
site during and post disposa G G G G
- Maximum predicted concentration of dredged material in
the water column within disposal site bounds after the 4-h
initial-mixing period
7.  Comparison of predicted concentrations and 0.01 of the LCx,

for each sample or project segment.

8.  Adequacy of the sediment sampling (as concluded from
Table 6).

9. QA veification of analytical procedures and results, including
model input and operation and any statistical analyses (as
concluded from Table 7).

N/A: not applicable
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Table4

EPA Evaluator Worksheet for Tier 111 Benthic Toxicity Data

0.

10.

Treatment preparation procedures, including:
- Station identification
- Sediment compositing
- Homogenization
- Sieving
- Storage
Test species used in tests, and justification of selection.
Test organism data, including:
- Source of organisms
- Date of collection (if field collected)
- Laboratory holding.conditions
- Organism care and feeding
Distribution of treatments within laboratory.
Test apparatus and setup.
Test endpoints.

Number of organisms in each treatment at start of tests.

Observations and data recorded during the tests (observed
mortality, water-quality measurements, etc.).

Number of organisms recovered alive at conclusion of tests.

Additional observations (e.g., behavioral abnormalities).

<
®

O O 606 06 0 00000 O 000000

®

Z
o

O O 606 06 0 00000 O 000000

®

Data Acceptable

N/A

O O 606 06 0 00000 O 000000

®

Need
More

O O 606 06 0 00000 O 000000

®

Comments

N/A: not applicable
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Table4
EPA Evaluator Worksheet for Tier |11 Benthic Toxicity Data (continued)

11. Percent survival in control sediment (mean control survival
must be 90% or more or the test must be repeated).

12.  Comparison of the dredged material and reference sediment
test survival.

13. Reference toxicants and reference toxicant L Cggs for each test
organism.

14. Adequacy of the sediment sampling (as conclude from
Table 6).

15. QA verification of analytical procedures and results, including
any statistical analyses (as concluded from Table 7)

Yes

No

Data Acceptable

N/A

Need
More

G

Comments

N/A: not applicable
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Tableb
EPA Evaluator Worksheet for Tier |11 Benthic Bioaccumulation Data

Treatment preparation procedures, including:
- Station identification
- Sediment compositing
- Homogenization
- Sieving
- Storage
Test species used in tests and justification of selection.
Test organism data, including:
- Source of organisms
- Date of collection.(if field collected)
- Laboratory holding conditions
- Organism care and feeding
Distribution of treatments within laboratory.
Test apparatus and setup.

Number of organisms in each treatment at start of tests.

Observations and data recorded during the tests (observed
mortality, water-quality measurements, etc.).

Additional observations (e.g., behavioral abnormalities).

Reference toxicants and reference toxicant L Csgs for each test
organism.

<
?

® O 606 00000 O 00000

Z
o

®Q O 606 00000 O O000OOO

Data Acceptable

N/A

O O 606 00000 O O000O0OO

Need
More

® O 06 00000 O 00000

Comments

N/A: not applicable

E9



Table5
EPA Evaluator Worksheet for Tier |11 Benthic Bioaccumulation Data (continued)

Data Acceptable Comments
Yes No N/A  Need
More
10. Depuration procedures (if required). G G G G
11. Procedures and results of chemical analysis of tissues from: G G G G
- Dredged material tests g g g g
- Reference sediment tests G G G G

- Control sediment tests

12. Statistical comparison of contaminantsin tissues from
dredged-materia treatmentsto FDA standards.

®
®
®
®

13. Statistical comparison.of contaminantsin tissues from
dredged material and reference sediment treatments.

14. Comparison of contaminants in tissues from dredged material
to other appropriate values. G G G G

15. Adequacy of the sediment sampling (as concluded from Table
6). G G G G

16. QA verification of analytical procedures and results, including
any statistical analyses (as concluded from Table 7).

N/A: not applicable
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Table6

EPA Evaluator Worksheet for Deter mining Sampling and Analysis Plan Adequacy

Summary of project specifications, including:
- Project dimensions
- Dredging depths
- Allowable overdepth
- Side slopes
- Dredging methods

Summary of al applicable historical dataincluding physical,
chemical, and biological analyses of sedimentsin the project
area, and analysis of land uses and other data on possible
contaminant loading to project area.

Subdivision of the project area (if applicable).and basis for
identification of project segments.

Sampling stations within.each segment and method of station
selection (objective, worst-case, random, uniform, skewed-
random, skewed-uniform, exhaustive).

Navigation/positioning equipment used for sampling.

Record of sediment and water sampling, including:

- Field preparation

- Type of station (sediment samples: project, reference, or
control; water samples: project or reference)

- Date, time, tide, and station location

- Sampling depth and equipment used

- Sample identification and replicate number

- Observations made during the sampling operations

- Sample handling, preservation, and storage
procedures/requirements

- Sample custody and tracking procedures

Yes

O 000000

O 00000 0060 O

No

O 000000

QO 00000 0060 O

Data Acceptable

N/A Need
More
G G
G G
G G
G G
G G
G G
G G
G G
G G
G G
G G
G G
G G
G G
G G
G G
G G
G G
G G

Comments

Ell



Table6
EPA Evaluator Worksheet for Deter mining Sampling and Analysis Plan Adequacy (continued)

Data Acceptable Comments

Yes No N/A  Need

More
7.  Sample composite scheme. G G G G
8.  Chemica and Biological testing: G G G G
- Detection Limits and Methods g g g g
- Testing parameters a a P p
- Tissue preparation G G G G

- Statistical methods

G G G G

9. QA verification of sampling and sample handling procedures
(as concluded from Table 7)

N/A: not applicable
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Table7
EPA Evaluator Worksheet for Verifying QA Components of Dredged-M aterial Evaluations

Data Acceptable Comments
Yes No N/A Need
More

General QA Components

1. QA plan(s), approved and implemented prior to sampling/
analysis, including clear descriptions of:

- Evaluation/testing objectives

- Technical approach for each task

- Schedule of tasks and products (e.g., collection dates,
analysis dates, report dates)

- Data quality assessments/criteria (quality control)

- Sampling and analytical procedures

- Field and laboratory instrument.calibration and
maintenance procedures

- Sample custody and tracking -procedures

- Data documentation, reduction, validation, correction, and
reporting procedures

- Performance and system audits

- Responsibilities of major participants

OO0 060 0060 OO
OO0 060 0060 OO
OO0 060 0060 O
OO0 060 0060 OO

2. Each sampling organization and testing laboratory:
- Has an established QA program
- Conducts al routine methods according to SOPs
- Participates in inter-laboratory testing/certification
program
- Has quaified personnel
- Has adequate facilities and equipment

OOOOO
OOOOO
OOOOO
OOOOO

N/A: not applicable

E13



EPA Evaluator Worksheet for Verifying QA Components of Dredged-M aterial Evaluations (continued)

Table7

Specific QA Checks

3.

4.

5.

6.

Requirements met for:
- Sample collection
- Sample handling
- Sample preservation, if necessary
- Sample storage
- Sample tracking and custody
- Analytical methods
- Analytical objectives

Documentation of:
- Sample custody and tracking
- Equipment calibration and maintenance
- Data reduction and validation
- Sample processing and analysis
- Performance and system audits
- Corrective actions (if required)
- Quantitation levels (detection limit actually met)

Quality Control (QC) Datafor Chemical Analyses:
- Replicate analyses
- Analysis of spikes
- Analysis of blanks
- Analysis of standard reference materials (SRM)
- Detection limit is achievable with confidence

QC Datafor Biological Tests:
- Control survival
- LCsy determinations for SRMs
- During-test measurements and observations
- Replicate analyses

Yes

DOOOOOO OOOOOO®

OOOOO

OO0

No

DOOOOOO OOOOOO®

OOOOO

OO0

Data Acceptable

N/A

DOOOOOO OOOOOO®

OOOOO

OO0

Need
More

DOOOOOO OOOOOO®

OOOOO

OO0

Comments
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APPENDIX F

COMMENT LETTERS



14

"INy
ayy ur no& s SuneurpIood 0) PIBMIO] JOO] 9

*90ULIQIUOD)

Surdpaiq renuue s 1owmsig ) wr vonedonred ySnonp
serouade 92100531 [{e 4q pageinoous S1 UONeUIPIO0d
[BUOTIIPPY “3IMINJ ST} UT OS OP 0} NUNUOD [[IM Pue
ised a1} ur A[[nyssaoons yoeoidde ures ] uoneuIpIoO0))
Aouagerouy o) PozZImn SeY J9LISI(] UOISAA[RD) YT,

- uyaa
.L.aco.@.@E&cU PUE]SEXDT, A
IINYMR(] PLAB()

VTR PV

‘Apranmg

.&.&éﬁ».,&m@» GAate A2 7 (110 £Q 0 $Z9C-SLETLS 1% 08I0
PURT D) 1O UOISIALY $105100 4 [015800) St} Yitsr AN L2 "IN 10WIU0D
Lewenek tonset 1Y FUIPITII HONRUIGIIL jRUCNTpPE KUt pa3u aok If

1Y Twetplnen
SR} ST oyl Jo sataod pue sro§ oy yikm suepd Juswofetenr
[euarent padparp pasodosd Jo- Soudsisuan s Sugprefel 2010 pue] o4
Jo weBosy uatroBruiy 9040y SUY Yita 13eik AN 10U 0S8 APW NOA
UMY S BT SLIOEYO MNOA 0) SOUBISISSE 3O 94 (tBD WIHIGO dm UOURULIOINT M
amos sdegaad  *soqoraq s7xa 1 SuIposs o JO K0S 10§ WS YSTINOU-T 1ouRq
107 981 [enua10d J0f $501008 purs Atoysifo Funen(ras LU0 st 400
puBf 23 JO UoISIALT 5100014 JrIseor) oY), avoidde urest Koualriomug
AP ySnoay $26USE S0IN0SAL [BIFIAY PAIT STBIS (ITM SONS [RSVUSID: [RLIOIRTL
paiipap yo Swuuerd oty sreUpIcso 0} dauRuod steamBuy Jo sy Kutry

'§11 9 pUB LouaBy LONOOI] [BIUSWUCHANT “§'() 40 1B How |
o MM VYIyamjo
SIS FEINAY01 243 BUIPIET SIDUIKIOD OU aarYy 3 (V1Y) SIsLOr) sUXQY,
purSlersing-] A 0 felsely PO3paIY 10 (esodsicy Uugan() 10§ sintube
Fuaodey puy Funsa L 36§ WoumsI18Y- topewotasichuy {puordey

007 .wﬁa%. QYUY PaMdIAQL ﬁw: DI} () PUre ] [EIeUeL) SR, oﬁv -

<y

WP

WO U Teo(T

££8T-11L8¢ BEXA,Se((RCT
C00T] 9IRS PRV SS0Y Spb1

0 uorSoY “UOISIALCY UONISI0NY IMUSKINGNAT *§0)
. 199008 WS XN

100262 Ae

e v‘.‘w

HEERHEAIN

Gl L3BE
sexaL sy

Ay sy
Bkt 00k

Suippag wisry o vadAIg

TUATISTMRO)
19y praeg

2O pov]
JRISALy SEXS],




£

"SUOISIOap souerdurod 10J senfeA SUTUSIS JUSWIPSS

JO 9SN. MO[[E 10U Op pue [esodsIp uesso 10 S[eLIjeur
paSpaIp Jo AIgeims SUTUTILIAP 10 S}NSSI ABSSEOIQ PIseq
-s19315 Sursn armbar suonenSar Surdum(q uessQ YL (T

"90BJa14 Y} UI 1ST[ Y} O} PAPpE U33q Sey
uonensIUIIpy dusydsouny pue snesoQ jeuoneN YL, (1

HIAOTINA A LINOINOJI0 TVALANY-

e A o BRI (991 1AV
, B SLO-SOL (STO XV 19 0-594 (§22) ANOPT L . :wﬁnw:
E9TTHER0L YNVISINOT ZONOY ROLYE- €928 XOE 'O'd - AYVLFIOUS. HHL 40 HOWIO Ty
. PEESIED
. 650 10-DAS
01 Jigt i .
i yad
Kieyaaoag

Aprsouts

"G6E0-$9L (STT) 1 worsiAI. 32863 TERUSUINONAULAUSTISIISRY TBIUAUUONAUY JO

Q0TICY QYL JOSWIELL A KD N 108D osesid mzc?asw Aur daey pIROYS ma# ANO& 20104 3 C

justosrdy vopuuswoduzy puoiiay o Msial 8.@8:&3% ot owidoadds opm

‘esodstp 10§ [quInS ST [RUOTEW pafipaup A
31 Fmutxie1op voy ssadod TOIENIAD INOA ma:% SIANTRA 280Y). 39PISUOD “no£ yep 1508808 o

.Eﬁeﬁ wzcuﬁg BY S3UROIURIICD: J-adw.-c pue

NVBRIOUL 0] SUOBRIUAOUOD Buruaaros 18y Jegy (1 MOS) $IGBL MUY FORD mE:oEof T
s e uoasséu S WVON ‘QTme 9q Aol 008 s KIoMBIA3L Y} JO A0 B2 PIISY 100 s3M
Q%o% nouRnsMILpY SuRydsowly pue SuEa() feuonienN AL weuaEyY nofusuinjduwi 1

TRUOISAY] ML MAAL OF Passanbal sataunBy-9ANIRSAT 2UE SISTY WORMDOP 3. JO ofed aomja1g 2y,
TUSUITECS 24O IO PURITIMIRION PROUAIAIAI DAOQR 243 ﬁu&&?ﬁ PUT PAsI2SL DAY D4

J1ON0OY N Heg]

1007 dy Syeit peud wewesidy vonemoursiduy (reo®ay iy

CELTT0TSL XL 'sefRd

71 INAE. SANUSAY: SO Sop T
A voBy
Raedy 4OR2I0 [HUULONALY SIS pATUN
UOISIALCL MONRI0]- AtpEn o
,Hsooan Bnoy "1on09f] Weg-HN

L oNIAOn
U WATEOL AR FIX




£d

‘SUOIEN|BAS [RLISJEW paSpatp
191puod 0) 3jenbape aq Jou Aew p[o SIBIA ¢ UBY}
I9)eaIg eiep Jey) SPUAWILIOdaI APJUALIND YTy YL

“Inou0d I

WHAOIINE ALIN(LIOLO VDR NV
6r6-TPC (STU XV 1654-Tv¢ (STZY ANOHAATAL
LErPa080L VNVISINOT ‘IONOCU NOLVE LB X0 '0'd  NOISIAIQ LNSWADYNYI 'IVASYOD

‘s1e0k 9AY £XaAd parmnbai oq Sunsa) sy PUIWUIOIAL M pue ‘sangrodur; st
Arjenb Joyem pue SJUIWIPIS JO wq:SEoE pue wsiﬁnw oipouod aa01[aq M ‘SIS SO A U1 paved
Buroq 10u o8 syuswipas parnfjod 1ey) Sms 8q 0) ‘TOAIMOH ‘SIS SCIACO RURISIOT JyBre ot uf ?8%6
107 pafipalp oq {vwt 1ot sjuowpas spnjrod o1 AL J0U Sie Puv 5o}S SAWAQ Y)Y W) 18} payeoo| ore
§a0n0s uonnjjod JUIUIPOS UMOU JNO JO ISOUI JIBME DT OM 5B.18] SE “Jet]1 SJ0U 03 I} PMOM I

‘ursjqoad feruaod ¢
2ABY 3M 10T 10 JOAYM Busuruizalap £Q §301n0831 359U 109303d 01 9[qR 5q [[IM 94 HOTYM SN0 J10MOUsRY
v aptacid [im vy pesodoad oy 1ey) [93) 5 "UOISI0ap 2oueldios AO1EnSar poULIOUT UE 9YeuL 0} 10

“wayqoxd uonnyiod renuatod g 50 aotasqr 20 Soussard AU} ‘OpNIILILO AUr LM SURILINAD 01 djqrssod jou st
11 “eep Aupenb 1o1em pue o|dures juowEpss srenbape J0 AN[Iqe|IEAL OY) PG ‘WOLBN[EAD | IOL], ST} INOMIA
‘spamos vonnjjed jenesiod wog uonsaioid pasu 1B ‘pawdo] e (SAINAO) SIS Tesodsi [RURN
Po8poI( UBSOQ) S ASYM SOUL[PICYS J]BL) I} TE0U JENGRY SALISYSE JO JUROWE 9378] ¢ PUN ‘SPUB[1am [2isLed
5, UOJIBN SITY3.JO 9% (8 ISOIUJE SLY SUO7 [E1SB0)) BUBISINGT 5Y) ‘OIRME 318 NOA ams we [ sy ‘s1vafoxd resodstp
TeL1a1RW PASPAIP (12 JOJ ‘WINTUTIIUI © 18 PIIONPUod aq [J1A UOTRATRAS 1 1511 B 1@y paseajd areom

‘uonor pasodoxd 3t} 10] UONERUTILINI(T Aoua)S1SUQ)) T BUMIIGNS MOA FeME 1SOUW UONBUIULISISP
feuyy e ySnoypye ¢ UORRISPISUOO 1004 107 Sjusmwioo  Kleutwijard Burmof0} S Ja3J0 M. “9OLIO ST £q
pamoiagy vcwuozvo& ud0q sBy EoEvoum,w :osﬁﬁ&gﬁﬁ E:o_wom aﬁa PIOUDIAJIFACQRAY],

[Ea o8
o

&£
<t

%09 I .aom

TECTION

+

S Pag

BULISING'T JO 3$807) JINS 10V SSLEMOULS PUL (OTRASSY ‘UONI3I01] SULIEIA
w& ‘1o aguow £0] 2U1.JopUN §ISLOD SEXQ] PUL BURISINO] &Y JO [RLIAjMMr poBpaip jo pesodsip
ffeaso u&%ﬁgss boxBuntoda pire. 9?,3 107 (V) 1usursasdy voneiuawepdiay reuordoy yeid
= w . UoTOVTRISpay 1031
oo Lor08y uondy0L [HHUSWUOLATY 'S ()

'SMALA JO UONRIDIOS “LETOT00Z) el

o © EELTR0TSL SERIL SRR
N 00Z1 NG ‘INUSAY SE0Y Sh]
& * g U013y ‘Aousd v UOR0I01 ] TIUSUIOIAUT °§ )
P uo#z.u uonsto1 Lrend) Jsiem
,M_“ - Jopeng Buinoy
= 10999¢ WS
3

1007 21 sung

STOYAVSTH TYANLYN 0 INAWLEVIAA

AUVITNDHS
TITMATED I AN

VORYEAOQ
HCHALSOL WIAING T




vd

fo: (e8! ..o%aomom M A1re]
SN ‘el prevory
-JON-F0D §S§> ‘- preuoy

QT ‘wrenung paxd
f1e1ar09g “rRMPIED AoeL 209
wi/HIHML

%&&zﬁg ?.aasm Koumsisuog)




Sd

"SHUI] Wotjo933p
syeridoxdde oy apnjour 03 pa1oaLIod ussq sey O xipuaddy (z

(9-11 "8d) syuswssasse joedun

UWInod 19jem 10j uopueidooz ur AijeHiow 10J Ploysary}

%0€ © SpusL0dal pue (100/16-8/€0S-Vdd) [onuopy

Suipsa [-posodsiq uvas Q) 10f pasododd v padpadd Jo
uonONIPAT PAIIUL ‘1661 Ul POZITeUL Sem YoOog U310 dYJ, ([

wewIpos e)ts 2BpaIp Bunenead ul (Jqu[res are Aoy USYM) S[AS] uonon (V) uenensmupy
$ru(y pue poo U0 H0UPAL) fenueIsqns sooefd uonoos Sy, - 30T T

.oass&<a§§§
018 10q ‘ST 19PUN PAIS]] 91T SIOJOOIE [BIAIS - [7 o900 WSO JO STUCHITIBII0) ¢ J1qeL

"Aous1SISU0d
10} PjOYSOIL) 3407 QY ‘WINUIUHY 18 ‘93r10d100UL 0] PAsIASL 3q JUSUNIOP oYy JO suonyiod yoo{qns
1) 18U} PUSLIILION9] A\ "93UEPING PIJejal Ul PIPUSLLILICI JeU) MO[[0] O} SIR] PUE DAISSOOXS
ST proysasy) Aypesow uopuedooz %,0¢ o eys steadde 31 sny ], -2]qeideoor S| ANEMOW %07
yowym w1 skvsseorq podiydue 10§ 3do0%a ‘9,01 9q 03 paydoooe £[[exousd st jonuoeo e uy Ayearowt
10§ pIepuwls 3y, ‘sinsa1 Aesseolq Jo Ayiqeidaoos Joy safmusoiad rejuns sist (ALLD [BnUeiy
Sunso ] puejur oYL “(PIEA 99 0) POISPISUOD O18 BIEP SO “9'1) PAIENILAD 9 Avwt soroads jou
107 £18p o) ‘so10ds 150] Tepnonged © 103 JUSULBIN [OJUOD AL} U SINJXO (avare] pur vopueidoo?
107 weasd 07) Kpenow Jusoxed (1 uwy) ssaf J1,, SOIRIS (€1-01 oFed) ysenuos ut yoog uosin),,
o} ‘SIOTR Ay UBOD(Q) OIUI [RLIIN PaSpas jo o8teyasiq pasodold Jo uonenteag [eordojoog
PRI 0661 2. 1593 A310TX0] TOP{UR0Z B UI 940¢ SPASOXd AnpeuouqeKyjeuoum 1 pojeadas
2q pnoys 153 T att6 uy urefe pus) poyedIput St i
] de i [ [SLUL] ) U] ¢ UQN0%

&

) ('b0s 10 199 °0'S'N 91
‘popLSWE SB[ 1EIS $) 10V UONBUIPIOO) SFIIPIIA PUR USL] sif JO su0181A0Id Yiim 90UPPI000R
Ut PAINIQNS 28 SIUSWI0? SUIMO][0] SY], PV SILENIOUBS PUE Yareasay ‘U0NIN0I]

SULIBIA SY1 JO-£)T UONO3S IPUN §)SL07) SEX0 ], PUB BUBISIMOT A JJO [CHANEW pedpaid

J0 resodsi(] uess() 10y sjuswamnbey Sunrodey pue Sunsoy 10§ JeuaSy voneuaws dwy
reuoioy,, YeIp Ul SU) Jo maras tno Sunsenbax 19319] 1002 ‘01 AT 1ok sotalejel 9s8old

o L3008 1N 183
Lo =
<o 2
. -
= . .
= 3 £€47-70Z5L sexa], ‘sel[eq
" % 0021 SINS ‘QNUBAY SO Sl
Yo UOISIAIQY HONOAN0Id ANTERD 18
= (w J0100n(] Bunoy
2 on KouaBy uonomold (BIUSUIUONAUT 'S (]
@3 1000g WES "IN
1007 ‘6T A2
9050L EueISInOT ‘ONskerey
LeuE - AR 10 00 oMing
foad 2o o ‘pAlg PwopUN{e) opg
ADIAYAS FAITATIM ANY HSIL




94

VT 9 JO ][ UOIOSS Ul pautjino are sajdurexs s[qe[reae
A[JUSLIND 3WOS "SUOTIEN[EAD Paseq YSLI pIemo) Futaow
S1 SUONIBN[EAS [eLIs}eW PaZpaIp JO 90USIOS JUSLING Y (¥

‘SuoIsI9ap douerjdwos 1oy sanjea

SUIU9210S JUSWIIPAS JO IS MO[[E 10U O pur [eSOdSIP UB3I0 10§
[eusreW paSpaip Jo A[Iqeins SuluruLILlop 10 sHnsal Aesseolq
paseq-s109330 Sursn anmbai suone[ndal Furdwng weadQ Y}
‘uonippe uf ‘s}oedun JANR[NWNIOBOI] UBY} JAYIRI $3103)J3 J1X0)
ainoe 10} [enusiod oY) sjenjeAd 01 papudu ax1e (JAYH/ TId
“§'9) 219 PAUOHULW SAN|RA FUIUISIOS JUSWIPAS YL

‘[ennusjod UoOIE[NWINOIEOIq FUTIEN[BAS 10] SUSRIOS [EOLISWINU SB
S[9AS] UOHoR V(I SUIZI[IIN SPUSUILIONS J0Og UadID YL (€

1 ‘s8nouoieg ‘IMA]
V1 e8noy uored VIqT
X1, ‘selfed “VVON
VT8N0 HomRe ‘SN
VT Suedp0-MaN-‘F0ISN
(OH/SH) VO ‘muepy ‘SMd

lospatadng piatg Bunoy
uosjgM, ‘D (0SSP

‘9T IE-162(£EE) T-201J0 ST JO UUBISZUOD (e J0BIN00.9580d ‘partnba

$1'QOUR)SISSE ISyMNT AULJ] SINNT St Ul [eSOdSTD UR300 JOF SIUOUIIPAS psBparp Buyenieas
USYM BHAUO POSBG-YSLL[E0IR0[000 orepdodde szinn o} Aos Ry UOH02101d [EIUIUOIAUY
S $98eIn0dU puR Y AFeIp [BUL Ol MITADT o) Syrunyroddo oty sore1oardds 931AI8-SY L

Aﬁ:b._muww,sc,oﬁvumh%\%md.a.oa..nomﬁuouuﬂ.omn&me\w&z

16 PoMILA 5q T80 YoTyM “(STUTbS) ST, 92UaIY0Y YY) Surioalog s, uolwnSuIIpY
sunydsowyy. pue STUBSOQ) [EUONENOK) Ul pejuassad (SAIH) vetpour 23RI51093)0

pue (STHE) MO 98ue1 10310 “(§TH) 8[9491 199530 21qeqoid (S TELL) SIOAS] §1937J PloysInp
oy SE gons ‘ejo1q onenbe o) y81r e2rSo[60o SunenyeAd 05 BLaILY Sreidordde 310w srezodioouy
0} POSIASI 9 UONOAS STI TeYH PUSTILIOIAN S\ “oNdUInsuoo uetng Jof supojy pooy SROLIEA

Ul $]0A0] NIRUIUTIUOO 0JEN[EAS:0} POTeBnIIOId dtom SPOAS VI SUOT RN USSOD JTBUTIERINOD




Ld

fory
pvemmir

UOISIAIL] UOTRAIISUO) 1BIIQBH

o
2 & IomSTUIWPY [euorBay eSSy
& .u,w If ‘1988 seaIpUY
X
¥ o3 \(§ m§
v 2
z & *Kfasooutg
S
, "669€-99L (60) 18 IO PILI UOISIATED 10 18

uosRor[ WRI{IAN 1A [120 sseayd ‘Suonsanb LuB Ary nok J1 pue s;ustIWOD In0 1950 o) Arunioddo
atp resoexdde o Tenuewr Sunsa) pa[IeIep pur PIZIULBIO [[3M SITY) U0 SIUSUINIOD OU S3 SN YL

*S1S200 RURISINOTT pue sexa] ayy Suope song [esodsiq [eualely paBpeic-uesd() (2)Z0 [ HonxNs vy
SILIENIOURS PUB YOIEISIY] U001 UL (81) UasiySis ayy Jo Aue e (esodsip us2o0 10F pasodord
sTeo1Bw paSpalp Sunenieas ul 9 uo18sy Aousdy UoNO21014 [BIUSLULOIAUL PUE JOINSI(] UOISIAED)
pue 12MSIY Sued[IQ) maN] ‘staurdus Jo sdio) Aurry ‘S 2 £q POMO][0J 3q [j14 18w ‘sompadesd
feondreue pue ‘Sunsol ‘Gundures o1 womppe ur ‘sompacald UOHRIUALMOODP pUB TOMBUIPIOOD
‘GATIBHSTIIWIDE SHUSTIQRISS YIY YL 1007 [HdY pawep ‘weidord [esodsiq TeeRN peSpas
uss0Q) (V) weweardy uongjuawajdiu] [2uorday] posiARI 5t JO UOISIAA LRI ST PAMOIAM Seq
{SAPAN) 2514108 SOLIBYSTY FULIEI [BUOHEN o) “[00Z 0] LA PSIEp 1019 MoK u) persanbar nok sy
LIY0ag I 183

€ELT-TOLSL SeXaL, ‘Seqe(

wy 002 30§ “oNUdAY SO Syl
a2, g ueiBey
£auoBy UoN0NOI [BIUSWIIONAUZ ST
’ UOTSIALC] UORO90I] AN[end) 18
10300117 Sunoy
INSY Uleg "IN

@_‘6\3 1002 ‘0€ AP

T0LEE BPUOLT “BINGSIaNDG 1S
‘N QALK JUDD) dANN0XH [ZL6
0L [euordsy 1seayInog

IIALHIS STLIHSIA NN WNOLLYN
uD|3RIAS|UIWRY SjueydsDUKY PUR DUBESE [SUDEBN
AVHAWWOD H0 AINBALEYGRD G31YLS CALNN




84

"PALLIB[O US9Q SBY S0UdU3S ST (2

‘parerodiodsur usaq
asey 1 amS1] 01 seueyd papusurwodal U, (19

‘siseq o110ads

103fo1d ® w0 1811 HOD 211 Furonpar 10 Surpuedxa
sessaIppe 1ey) 95enJue] pue (g S[qBL) WIAOU0)
JO SJuRUTUIRIUO)) JO ISI[ B SOPNIOUT VI YL (IV

"ARSSROIq 2 20] PAdL OU SLAXNY) vo.ms_axu SUjRiaowm
M JI NN SKABM[R 10U §1 1 SSOUIIY IMNUSS 18Tf ) oEEE.E oﬁ_ %2 0.4 ‘_mg N

“TUALAYIVYI U ST POPAIOUT $1 ] AT O UORRIYIPOU sﬂﬁmwn» aa i .EoSnéZ i ld]
K0T SIYBURSION B} (KLY YT SIWAS JEY) HRO PUB NUALGILIA ULI0 JOJ 0]qRIING ST [RLOIRN oY)
soms 181 NOG L0 JABY 35 Jo YOUD WK "NDUCY U $O0P VAT IBY)- 2UG DUB SIROU0S ¥ 37
AU} SDIROIPUT IR KOG DUO B “Sprom 10to ut “fesedsip wwddo xof Aqming sit jo Eovconovs
UOHBUNULIOD AL A D100 10U 10 41010 0} Y(f3f 9y 10§ wotdo dys axsux puk sakog

o) 51 SUJIGRNTS SAOWSY 1A 99 PIHOYS SAX0Y oM monoq sy, - { andiy psded 1

SINHWHWOD DI4I03dS 9

- pagnioRtEaq. pinoo souepind

{uordas jpuonppe 22? sgan &35& 0} Sluamnoop Adtrepind ~Eo&£ Joqio 9sath Bursarast

1508T0s DM DI0JRIMY PR O POOT 2 PINGAM S30YST [pOBar sy aumnoed azo_a

4O IST] JRUORBU 241 U AIP 1Y) ULHRIL0D 2zZAJurE 0) padyl S MPUTIUTTR PINOM ULAO3 JO

SIUAB{IWRINOD JO IS] 8 JO HOWNEOUL “UIOIUN;) JO SIULWIUMUC,) JO IS [euorBai e 0 uokidopaap

43 SLPIPROUL 3G PINOYS Jetg) ONSSE U JO dfdurExa Uy TIDINAOP 9 WatBay) 1 by popnrou) uaaq

10U ARY YO $ANSST 2)f193d8 ?518 PIPTIINT SAVY SIESWNOOP 26Y Y, "AIRPINLY SOY 18IY

pre 3c3§0 YCUSd oL gons 3%36@ 1H3q 2L SUDUINIOR SouRpMB [RUCIIAL AN
cuvzé. 3 A SonSSY J.ﬂoo% uordar; 95 21 35?3 sﬁoaﬁ ¥ wo om£§>§w =< ‘1

wHZmS?O.u .5244.3 e

ISMOTf0]: SR ﬂ:oEES v%SoE PUR JUSWNNOP 7 oe n?,o;ﬂ OsfR IS

WAULOIIARCE PUB Yareasay. JoomBie] () (NOOEE o)) mnunpy Sunsa ~ sodsiy 1030

0] pasodody prraamp paSpeat fo warraypag [BRURU 20URPIE [ruonRY MY Sfuswaidwiod yapw
“LO0T THdY Da1Ep (V1Y) 10ae By uonmumuUadU [TU0IISY PISIAN N1 PINIIASI2ARY DM

L1903 SNl 18O()

X £€42-2075L XL ST
= INTORY, SSOY SHHT

Soualy HorINoIY [RIDIROHATY
=o§>5 uoR03( Afend) e
10930:01¢3 Sunoy
DR WIBG

e

o
eyt

R L el B

P

woursg] poddng [woruaal.

penerey

UOISIALC suoprIa(y

0z BBy NOuB

26RUr0B (0L YAVISINGT SN0 Aant

g&&% =0 §OO Lb&.rg uz(%.ﬂb?r.i i

AWHY FHL 20 .wzwﬁ._.m,ﬂ&me




64

" xpuaddy ur

papnjour 218 SOAJO Pue BaIe Yoes Jo sdeur pue suonedo|
BOIE 90USIDJAI JO 91qE) V 'SCON O Yord 10 PaUTuLIap
U99q ApEaIfe 9ABY SUONEOO] BAIR 90UdId)ay (€19

“passnasip sayorordde [r19A3S
JO 20 S1 gD pue ‘ejep uonemunooeotq Sunaidisur ur
3yS1I Jo juowrssasse o3 A[dde 03 papuajut st 11 uondes (719

‘PAAOWISI UDDq SBY QT UOM0aS amud oL (119

"PAIJLIB[D 199q SBY 0uuas YL, (014

‘suonemSar Suiduing

B30 9} PUB J0Og UIIL) 9y} Moy3noxy) pasn st
‘uonorIy PoAJOSSIp uey) 1oyer ‘oseyd pmbiy uus) oy (69

“SISTT DOD) dy1oads

193l01d 218210 01 19701d 9N "AITYTY OY) UT SOIIS S} Isn
TAOVSN 2 sapiseq syueorjdde 1930 18} JUSAS 31} UT SIST[
oty1oads 9)1S 918210 0] I9ASMOY JUBIISIY 1 o4 ‘wdjqoid

2 A[oUTINOI JOU 2I€ SIUBUTRIUOD JO SASSE[O UTeHad ‘sjosford
gudum( ueao() unsixa a3 103 18y 22138 oM (89

‘pare1od10ouT US9Q SABY SUOISIASI PIPUSUILIOdI Y], (LG

U013y ST UI POPUSUIIIODI

jou s1 yoroidde s Je SOULIRD VY SYL "Yoog U310
91 JO 7'T'€ UONO3S U passnostp st yutod sous1ager o], (99

‘Aquo sordures
I91BM UI S[RISW JO SISA[EUE pue uonsaqod o3 Ajdde 0}
PAYLIE[S U99q sey senbruyds) uesyd uo uoIssnosyp L, (s9

“pasiaal
usaq sey yoeorddy Sundureg ¢-¢ uonoeg amud YL (49

‘pareI0dIoour Uddq SBY UOTIEPUAUIIOddI STYT, (£

joafosd 151 10 sf Jof ouazojes onidosdde
atp Ayuapt A71sea 20Ut 01240 aptaoxd pmont siqJ, oosiav SUGUEPUOD- 281t PUt UBUIPas
s 40 sInsTNvRIBYD moisfyd DS M Jo .5.5:33 wapniouf - £¢ pur gg o84 ‘g1

‘sgondo Eo_.nuoaa 1y 30 spséreun jsp daneinduos pue

‘shemynd 21ns0dxa [BEOHIPPR ‘Sqd4 POOF ‘S101d000T [BOIT0}00 FUf10 Funpafeas spaoul pInom

1811 59 zovoa% WAESSASSE 8L [RAR0]009 S5NISIP UAty), - LIEP LOYNIRWNDIBGLG JO uopmaLdia
3 o youczdde UG YL o .aaﬁswa A 200 - draBered Jeu( .mm %é gal

“upnenfead aq Sutmp Souow sARS (jim pus sassasBord ‘ofrpxdoadde 41 389) sonRMUIAOLOLG.
oé w:::v mzx_,:_a g :a_m m.uo.u w::.::E:» .2 %8.&% gf\ T1911nq 9 98y I
.3:3:3 Wou ot ur paoTpul
s fuowodetany-oambotysal bwﬁ 3 $2U0P 2q (|BS(D [FLINBWI 343 J0 Judwoseld 3], ..ﬁaua&:»
10U ST JRUDIEUL PaSPalp 241 J0 [eSOdSIP Pure,, ABUTHILE ~ 17INQ 38277 62 98rd. ‘N

pash sy pus juemdns 214 m.ﬁ.:w.ﬁsgo. 10 fureyy £q pomeiqo si oseyd pasjossp
A f,, 01, wmmusdng s st aseyd penbig oy, I ofumyy - ydwdured ysuf 17 98ud 6

‘wojgoid 890 10U U208 S{m (SHYJ “9'T) 9 uotiay. 103 tvjqoid aunnot v am ey ,.?oasﬁ
Te[naTLred 218 ALOU1 HUINSST A "IBAIRIOY JO.STUBINUIIICS _Soﬁ& §ymiap] - 6T offed g

* plRoys Kuawiipas [onuos aY g, uBord OVE Arcteioqe)

a1 Jo ued'sn wonoa 159111 IEPIIRA 01 PURSISD) Aesseoig sy Burmp swsruedio

) O YL 2Y) WIUGO 0) POS £ JUSUAPIS (0000 YY), " Aloretoge] At ut pAIIND
o8 SuISIERIO 24 JRYY [RUSYEW 3 ST 1F 10 POIDD{[0D. 200 $2100ds 1801 31 Dlaym NS
1]} 0L PSSO §111 ALARIAY IUSIRJOL I LWOY. na%_:m:_v% §1UIWIPIS.ONU) |,

:Suspioa FUIMO[IOF S} PUOTIWIOFDL 9 JUSIpIS
10102 5QHOSAP 01 NLO 40, AL 4 THOX Butpiom 25() - ﬁoEGow oo ‘L1 o8ng <L

Q. Bﬂ_é:u BQE a1 s dn g Sring s Agn
T IO ST 1} JSounafar jurod oy srivy g ~ ydesdersd sl ‘418deg 0

pUF'sE sy

SIsARIn e
QIMbAX JOU SIOPARY) STHIANL JO uonBaISI Y3 PUTIOAEYOUQ B AR | [1A: SJUDUIPOS. oaoﬁ ojea
.§ Posnaq KU 5G5S PIROM 9a Pl o> 3 umé are: mu:c:ﬁ 33 .._85 §12 awﬁm

Cae YHoLp Kioa votimdrdsom ap m:%s..
AWIEUCHI[O YO I TP AxA; B e Esﬂaﬁ ) 0SUBOG PIPIOAT: 2 E:oam nunoa%
LIRS Q.Qmwmos. 10§ ST:UQNAN0Y 7 Adrs . ft ,
yowoxddi e sasiopta SpSIESIAT
PInoYys nof U JUMBDIRYS - ux

‘PRULIAPE 34 PINOYS SO IVY):SITEOIPUL UL O8Y B opRIU] - 101G afeg. oL




014

OIS SUBS[IQ MAN PUR 1OLIISI(J UOISIATRD A1)
130q }m SUOISIAAI [[e SuneurpIood AJ9so]d usaq S8y VdI

€CLT-TOTSL X1 suleq

aNUALY $50Y o7l

KouaBy uonaoorg 3§~§c§§
(RG-DM) GOUWIY: ORI xEua}»ou
Stmn; A BOLOI E

puatyoRites paystmy Adon

S uonEn{EAd

Jeuaneus: wuwmév ol 033 \?8
Jo'sioadse j1e upaquadipajmouy
UONOINOTY SWUDIS S0 100

euch
S5NOSIP 01 20110 IMOA pUR




114
@uEss0mono/mod-sdommay iy ¢ 2961092 (207) ¢ , ..3.!53.2

© 09107 0T "HoIBUIISE A\ @ (APOSP) AN “9AY PIIEAASUISJ.00ZT &
¢ Buipping sony jpuv @ AousRy U308 [EMOWUONALT "S(1 ¢

*MOIADI 31 U1 S Burpniout 10y urede nok yuryy
12quwdsg JO UL oY) [IILD YouRIg [0NUCD UONN|[0 AR 34)-10] Jo1y Bunsi oy o [jim
oym ‘6L16-097 (Z07) 2odorT pravqy 10 our 1o81L0D 01 9943 199y dsead *suotisanb Lu oary nok J]

Y oY) wody 11 Bunelep pusuItioodr om uojeray, Buidunp ursoo o1 Ajdds

10U 580D 3] JALLT oY pue wesdord HOi UoN9S ¥ MO 241 01 Kjuo sapdde 1dasuoo 0adifeq 01
uosPaL,, A ‘D[dWexe JOg "S0UIagIp JuusyuZs [eroaas aaey sureidod K1o1emas juotrarunin
[eusrew paSpaip omy o dsneadq sendoidde Jou are suosear 13130 Jo) LI {1 01 $OOUAIBJOL
19AMO}] UOHRULIOfU [UoTuYH2) ‘parepdn alow opraoad ued JALLL Y1 pus ‘dB[I0A0 YoOGUANL)

paouial usaq aey v 3 pur W.LT 9y 110q Jo ssysvordde pue sanbiuyoa) araym sousiajas Tydioey v g Aew L] 94y

«IASN[2q 0} UOSEAL,, PUB JNL] 94} 03 SIOUSIJAI [[B SUOHLN[RAD 10 suOs To 0ZIB0501 OP O “[ESOASIP UR920 105 pasadord euaTew PABPAIP JO AII[IQEINS A

] 1911 JO UOISSNISIP 3y} U] ‘Pasn 3q P[noys pue padueApe . Bunenead Joj [enuews Suniss) srendosdde Sy3 10U 51 3t 95ABISQ PIOUAIJAX 5] UED LY YD UIYM
A[[eoruo9} a10W 21k (SasA[eue [2o1IS1E)S PUR ‘SUOT)RISPISUOD ‘ 0} 52 UONLJIPISUOS JOYLINY PUSTIUICOR! DAL SSOURIRJAI (LL) [enuIA Sunsa ], pueuy o) surepad
soueansse Ajipenb ‘yoeosdde Surjdures ‘3-9) JALLT 29U} JO SUOII0aS oSS SIYL ‘SIS INO USIMIOG UOISSNASID AInbos AR pue ST SWISOU0D 1) YT 941 UF PIsted

anssI [r1ous] d1our # ST 241 ‘SUPS VYOS ) 0. UONIPPE U] *(JUIWOLNY S08) UOHBIAPISUOD
1noK 20§ sype on1oads [areass papiacad oary 94 VT o JO uswdo[2Adp o YSnosy

SIOINSKT UCISSAIRD) PUR SUBSIIO MON oU) §10q s diysuonwias Subpiom asofo pur sssaoid
poseg-snsuasuos v-Butysiqeso uryyog ind sey 9 uo1Say 16yl sHoyS AU yitm paseold Ao o o

[2O1UY06) UTELIS0 A[UO JBY) AJLIB[O 01 PIsIAdI U2dq Sey VT YL

“(onuopy Sunsag
- psodsiq wupaoey 40f pasodosy promp paSpau( fo uoyLRIAZ) OOF UIID SY) §8 UMouy
qenurw soueping [ruoneu gt siuswajdwos Yorym 100Z [udy parep “Juswsaify. uonmuswaidwy
[euoi3oy © UOIFSY PASIAAL Y] JO LOISIAA TJEIP 31 MatAas 03 Kirumuoddo ey 305 nok yueyl,

(DMm9) uoisial( uondnold Kurend Lo1em
Jopanc Sunay
10505g Ureg 0L

014 [EISLOD) PuL SULIIQ
Iovanq ,
ZMBMYDS QUUBZAS TNOYE

UL PABpaX(] JO [Bsodsi( urao() 10§ ﬁ:o&&._avom Burodey pus
Sunsa 1, oy 10§ JusursaiBy uoneiuswoiduy euorBay el .9 uoiday Jo M0y L LDALINS

1002 L2 9

T
UOISIALI UOIII0LJ 1DISDO)) PUD SUDIIO

SPoYSIoIDAL puD ‘Sua0() ‘Spunpapm fo 2934Jo
10194 0 29440




Cld

“JUsWNI0p A JnoySnoay
pajeiodiosur usaq sey uoHepusWIWIOdas Sy (6

‘paresodioour usaq SBY UOIIBPUSWILOIAI STY T (8§
"PAJOaLI0d U23q SeY 3ousjuss oY (L

‘Pa3O3aLIOd U93q Sey 20Udjuss ay ], mo

‘pareIodiosun Uaaq Se UORPUSWWIOdaI SIY] (S

'VIY 8y3 wogy
PIAOWIAI U dABY SANJRA SUIUAaI0S WnIpsw-o3uel
1083 pUB MO[-0FURI $199]JH O} SAOULIJAI [V (¢

‘pasIALI Useq
sey saAn0efqQO Airend) vieq jo uonduiossp sy (€

*Pa199.1109 U3 SBY A0UJUS Y (T

*Pa10a1I0d U3q sey 9ousjues ayJ (1

“JUUY] UORORIOP 195181 01 [9AQ] UONONIP
Hom._s 0 1uaWRI0p 241 Eonmzes owsﬁo _.Bo_m ® oxa& 335 _u>2 uop0919p W31 A
UONSA3(] Ja81E]. ‘A d

Zeqruts §8 S 18Y) ‘SIUBUIMBINGD JO 9au) A[eNURISQNS JUSWIPIS V,, =

...NRA uo =o==o>=oo w.:&&nm =8=3 AP IO E.E

ur ssarduo) Aq pejoeug,, —

Lwao,?c

‘(A=) ATEA0E usgpatu-o3url $190)7 pus
(T-4A) Moj-aduel $399)J7] 210J29 WO PINOYS NBLYTTG _a_.sa_z podpaaq 105 uoptuyap oY,

) . PIBE [RIUSWUOIAUL WOT) PFAIRSP
SOALIOP SUOISIOaP 10 S1Nsal U 1de0o 0) Fuif{im 1 39Ew UOISIASP B Jut Aujeuaoun
[[BISA0 21} JO SIWOWAEIS dAnRInUBb puR 2ANIEND,, ~

101/ 10d T8 USWPs JNEm PANRUIUIRILCDY
swisurdio Jo o:mns QU1 U SIUBUIMIFIN00 JO-UONR[NUWNIE DY, —

wmwmm 300loxd paptoods 1 105

‘suonIpuoS AX0IRIOQR] 10 PIAL IADIS:IGPUN " ST IUSUILPIS: PIIRUILILITGS JO. ans atos
24, :SMO[{0} SE.PEAL PIROYS UOTIIULIP SIY] JO 9DUJUIS PUOIIS. QYT ~
mgu& 30 &ressorn ‘1 d

Ynooymsouipal ug paredoid are SusuLIo FuLMo[[0] Y, 910N«

SHpg/susWwOo) DH
guorBay .
JudupsaByuoimanisidiul jouorday




¢

‘pasIAal ussq
sey yoeorddy Surpdwes ¢'¢ uonoas amus ayJ, (61

“P9199L109 U23q SBY 33ujuas Ay (8]

‘pare1odIoour Ussq SeY UOHEBPUSUINIOddl YL, (L1

“Pa3oaLIod Uadq SBY A0UANULS YT, (9]

*parelodioour Usaq SBY UOHEpUSWI0dal STy (S

*POpPUAWIWI003] Safueyod
Y} §109[J01 pUB PASIASI U03q Sey Uo10as SIUL, (¢]

‘paeIodIooul USAq SBY UOIBPUSUILIOdal ST, (€]

‘PapULWLOdaI SAZURYD
a1 5199]J01 pUE PASIAAI U93q SBY UOM309S SIYL (T1

‘pappe sem (67Z-07T YAD Op) suone[ngdal
31} 01 20USI0JA1 Y PAIJLIE[D U9Sq SeY U0Noas ST (11

"Pa199LI00 USQ sey douauas Y] (01

..%s.os&v&wg&:& 54 vaa%%g aeo pe: %&%

CESE ST R IET %
ik :mv s &_daw: SydnIBend owes 18y JO PUd o) 3 3:3:8 Burmo[o] a4l ppe 9s82jd

1

w:ﬁ&«fcm “.maoz& e %ue,nuza 20UUS 158] 24} u.u.u_% ﬁmﬁm&am g sy oy *prvd

-g UOND3s N 7 AtqB], Alfenmon
$,)] ‘g-u0r09g u _ 31qE.L, 03 HOUSISJAI SHNLW GOUAUAS it dY1 *o8ed 18y Jo ydeBered 18501 *d

B0 [BHOTEWL vumvo._v yr ==

:o8ud o) mo soumuss “Ea oy s wﬁio:ou oﬁ EoEEouou a6 d

o7IS RIS JuowWpas ‘aus-acuga-puR 218 SutSpaip pasodoad ayp o uoneuTIOI,
'SMO[0] S& D3I PNOYS S0USIUSS PUOOSS SY1 ‘BLINIID AIBUOISDIXY | JOL], ‘¢'y uonods ‘g 'd

Jorosddy SUHSIT, pardL], Jo MIIAINAQ,,
13[11. 943 07 11p3 Suimo|{o} oY) pudwtIedal am ‘g amsig L d

%&.. et oefond: mn&vﬁv Bm&oa v 10} »5:3 3% »g»aoﬁ ou a.. .m.,so=3
B pras Egﬁ ydeigeied ; g Jo 20uEIUSS 158] 9Y) “voneropy SunSIXG 191, ‘T H uonoss *g ‘d

. IOUQLINIUOY PUR. MILARE Y I O 103fqns TESOUSTH: (eitayew.peBpatp
o1 Aioyine wezﬁz& oW sLEOVSN AU VS AN JO £01 aoaoom (A SOUBPI00DE U],,
:SMO[[O] SB PRSI O} GOUSIUIS g SY) PUSUILIOONI D ‘SSAD0IJ AATENSTURIPY ‘g UONORG 'T d

~3oVsN oﬁ £q paunuiew

PUR POIOOIISLOD 58.,0& feuoyeSanu v_a AIVSN 2 Aq T  pOZLIOING

sotanor SwSpaup 0) sqeoy[dde SEPUR SIMUM UBIDO UL mcﬁo%ﬁ 3o o%&:m Y 1)

[euspur pagpaup jo-uoneiiodsuen suy Buiafoaul ssmiation e o1 sarjdde WHWMIOP STYT,,
SMO[O] SB PRal 01 L0998 STHI UL 2UINUHE I, PUILTOIIT DM “maqeanddy ‘2 uonws ‘¢ d

'622-07Z WA Op 1o suonendes Sunuaursidun
SIE PUB YSUIA 941 1uawsiduns 01 90UBpINg S8 94198 01-pApUSILE ST IUWNSP.SIYL,,
sydesgered 18113 5Y) Jo S0uAULS 18] 21 SE Fumof|o) o ppu aseayd ‘asodang ‘Z‘1 uonseg. 1 'd

TRUF easg uousaq 10818, — AL ‘SWAUOIIY JOI51T ‘I -d

01




vid

b
e
YO E : EAKA3EES
.:o:u_:o_au Ha_EBo :oaﬂ:anoaoﬁ 3059«85 v u:_ws 8«.9&3%05
o1 satueBio Jejod-uou Jo [enusiod syi-Sunewmns9 10) pauLiopad 3q Avur (RuDELS
Pa3paup o410 USI0S [Briur Uy ‘jeusyrw paBpasp pesodosd sy ur SO oW
Jo [enumod UONBINIWNOOEOLG A JO UOUBN[EAR UL PUE SWISTUESIO JULIBLL. Y1
2aptsuos sjendosdde o) fersieur paSpAIP oY JO A119IX0] JOJUIWISIISSE FpNIOI
61500 Aesseolq [1] 1911 PIOA® 0 HOJJS UR SUONER{EAD 953U, ‘[eLIIew PISpAID Syl Jo aenw LZT YLD -0v) ssuud prios
W [esodSIp Urads0 0] PasU Y} 2)BN[RAS-31 0] [00] FUILPAIOS 41 J0 O 4 it 20uBHdWD UuLIATp 0F poimbos T8 SORENLAD OLUag
B SB pasn aq AvW Jnq $159] ABSSBOIQ JO 99UISqR Ul SUONIOap . SNOLLVOYIVAT DIHINGG ‘01
A103e[n3a1 9xewt 03 pasn aq J0u Aewr Jg I 18y} S9IeIS pue | ) , ; , _
uo1303g Jo ydesSered Liojonponut ayy ur papnjout st Jg.1 03 o :SUONODS 959U 0 SHP2 SUIMO[0] SN PUSURNO0) M, ‘[T 1oL (JET) 1Bpuated o
90UAISJaY 'POAOUIAI UJ3Q SBY [*(] U003 AIIIUs oY AWN uonRNUINMDLOLE _350.52_& ['Q} uoteg pue wncﬁaia}n—.u_ﬁzum ‘01 UGIEET 2 d §T

JUHUOPIS OU J]

“pareodiootT usaq Sey UOIEpUSWININdal SIY ] (4T

 UIRUOD JO SIUTUILUBIUOD. i

.5@:8 S8 38 pinoys
S5USIUDS 1S1Y BY) ‘UIIOUOD) JO FUBUMITIUOY) LONII0SqNS *SISA[BUY [EIUIYD ‘7'g UONoag ‘61 ‘d €T

“pare1odioour usaq Sey UOIEPUSWIIOIAI SIY], (€7

?ono% =e=§_a>n._ -atawE eoweo.a o ﬁw&f&

"pastaal u2aq sey ydexdered sy (22 1881 201) 61°9 uo ydeafered Jng.a85Y SY1 JO FOUSIULS 15B]-AY] §3:20uLIIAS BUIMOJ[O] 4 PpE 65LI]d. (4
: »:Sma
J00}} 83§ 9Y) U0 vs_monov st “nﬁ Enoas ﬂowoo.s oy 8983 UOTRN[RAD. SnaioBir 5ot
U1 $PAISSOP JIOUILOIIAUG SIYIUaq dY):tio. aseyd pIjos 1 jo soedut oyy “swalosd sow 104,

:SMO[[O) $B PBAI PINOYs 6T rd 01UO SONUTU0D YOIyM ‘derderd 161 Jo 20uDuos 18] AYL ‘12

“pasIAI U9aq Sty 20uauds Sy, (12
. oouendwoo boa_smﬂo:E:sov

"pajeiodioour Usaq Sey UOHBPUSUI03I SIY], (0T




S1d

UB000 10) [eLIAIRUL vowuo% apjo b:BSSw mcauﬁsg 101 Eo_oEs.., 3: 8t

Ea u&ozvc8 B :g» ﬁnﬁ 159) UONBINUMAEOIq TIT J91L 94 ‘sjusupes
a1p ut Rausov am .%zo& Ea sowed1o a_aa 50 :o:w .%E_&Eoo oEam._o

st E Joug,
Iejod-uou 1y 30 cos«?&aouaos J:oE.vmw 856.«8 os 10}, vBmBo_S
TRU) UBY) J1BArS S1USWIPAS 189) SY).10] PARINOLED anvA JEL AW I .

:d€.1 242 Bunemorso usym paapIsu0d 9q freys siujod Sumorioy ayy,

*uonIe[noB

JEL 241 30 uondLosep payeyap B saptaced JOOg U Y3 J0 01 uousdg (]
9]qu1) 91npa0ord JEI 13219 305 pAINbI ST IUAUPAS BOUSISJOT PUR [BLIAICW
PoSpaIp 211 J0 SISATRUR EINDBYY . WSIUESIO Sy U1 Lau6D pidl oYy pue JusmIpos
QU1 U UOGIED JIUESI0[610) 0 JUSWIIPAS 20U PUB WAWIPIS 1891 A Ui

D00 941 Jo UONEAUIdUOd 2y Surolory g sTUETL0 1531 8 JOF JELI FUD. SA[NO[8D
21npaooud ST, *[ AL 18 PAIEN[RAS 3q D SWISIUEI0 OUAG-UO- [EHeW
padpasp ut spunoduras.owiedio miod-uou Jo' ‘yonduy SATIEINWNOIBALG Encsam‘
oy A[uo- Aptarnyy “J1 WIL{J4.L) [BRU)0] uons|nunadseols _8323 Lr




914

“P3JOALI0D SeM d0UUAS SIY (pE

'ss1ousIowa
Jo uonesynou 1oy parjoads sem swey oum v (g€

"Pa1e10d100U USQ SeY UOHEPUSUILOdAI JYL (Z€

“paresodiosur useq seY UONEPUIWIO2a1 Y, (1€

‘patelodioour usaq SeY UOHEPUSWIOI Y (0f

‘poSuryoUN SUTRWISI UOIID3S SIYT (62

"P3SIAQI U92q SeI] UOI93s SIYT, (8T

*1X9} Y} UI JUSWINOOP 20UISJAI © St pajeodioour sem
ampadold erurnjA oY, "paIs[ep sem a30wo0) ayy (L7

“JusTIMOOp 3 moyInorys
pareltodiooul usaq sey suonengar oy Jo suorsiroxd
arqeordde 1130 a1} 03 SUOISIASI POPUSWILIONAL Y (97

v.o-- ONMQ
urea§ uawipas Surpniaur iagssousisyaspun oyrs fuiSparp pasodosd oy o vonwuLoluy,
'SMO[[O St PRI PINOYS SOUSIUSS JSIYJ O ‘] JILT, ‘BLI9LI) AIBUOISN{IXT HONo9s Jopun ‘op d

«O1q1ss0d se uoos §B,, uey) Joyjer (Smoy
$z i “§-0) vonenys AousBILwe UL Jo YT AINOU 1SOL JOLISICT- O} YOI UTLIIM
awn v Sudjoads pUSURUOIAL AL 152Inpo00sd AouoBuowy "z WONoes Iapun 19ng 181y ‘pe  d

“[BOUBLL STY) U
poluesaid sem se sreredas: UIBWAI PINOD § # JOJOB] I8AOMOY] "suondunsip dnoxd moyim
s101085 14810 (¥ m:zﬁ_ PUSUIWIO0RT 9/ ‘UOSBI SIY} 30, YSnonyp | s10908f ysim Buope
g UBnomy ¢ sI0308] SuISN JNOLIIAIPRIU Sq LED UOISIINP SoueldIos B Moy 180 jou 11 T¢ d

- Jou s1 oseyd prios ap

10y Dd1 gm%uﬁ JUSLIEPSS S0UALR)] O} 03 PasodXa SONSSH Ul SUOLBNUIIUOD

JURLTUITINGD oY) PRAOX3 A[[EONSNERIS 30U Op 2118 Surdpaip oy woy Juauripss 0} pesodxd
SOUSST UL SUOTIRIIUSOUOD SJURLIIIRIUOD OU J],, [$MOTJ0J SB PBAI PIIOYS 12(|nq pNy oY) ‘1€ “d

< Joud pamnseow 9q PIHOTE Lewa sussiuedio:
159) JO SUOHTOUSIOUCD ONSSL],, ISMO[0f S Prar pinoys sousjues 1satf ‘yderBured puyyoyy ‘g d

2

33.& %ﬁw&&m St

PSP
2q prnoys gz d jo dos 3y 3¢ parunsd s1 yom (LZ:d uo) $uypaarn] prunmpy 103 90W00} A ‘g *d

K43

‘e




Response to Comments
Peer Review of Regiona Implementation Agreement
August 13, 2002

Reviewer #1 Comments

The document is satisfactory overall, however, there are two things the EPA/USA CE might want
to consider:

1. Section 7. Dredged Material Evauation (in the last paragraph) notes that 40 CFR 227.27(b)
requires that both acute and chronic toxicity effects of dredged material be measured and further
comments that a chronic toxicity method based on L eptocheirus has been developed and is
currently available. Although neither the Green Book nor the ITM currently address chronic
toxicity, it seems clear that the regulations require it and that sometime in the future the programs
will have to implement chronic toxicity evaluation. It would be really "forward-thinking" if the
agencies could foresee this eventuality and elevate Leptocheirus from it's current status as an
alternate species to arecommended species. This could be the driver needed to wean the
agencies away from Ampelisca abdita (BTW, did you know the latter part of the binomial islatin
for "the devil's bug?").

Response: The RIA was revised to state that either amphipod Ampelisca or Leptocheirusis
recommended for benthic toxicity evaluations.

2. The RIA should provide guidance for dealing directly with confounding factors, such as
ammoniaand/or hydrogen sulfide, when there is toxicity and evidence of >1 TU of such
constituents in the sediments. Currently, the ITM suggests that whole sediment TIE procedures
could/should be employed to answer some of these questions and | generally concur; however,
when there is strong weight-of-evidence for ammoniatoxicity to an anmonia-sensitive organism
but no toxicity to an ammonia-insensitive organism in a companion test (as in the recent Bayou
Segnette project for the New Orleans District), there is no need to perfom expensive TIE teststo
prove ammoniatoxicity and, as you know, there is generally no contractual basis for doing so
either. 1t would be very useful, and time- and money-saving everyone, if the RIA could simply
state that there is no need for TIEs if the weight-of-evidence supports aclaim for asingle-
causative toxicant, such as ammonia or hydrogen sulfide, whose effects would be minimal or
non-existent following open water disposal of the subject dredged material.

Response: The RIA was revised to state that causes of test failuresin the control sediments
should be identified (e.g. grain size sensitivity, pH and ammonia) and addressed appropriately.

Reviewer #2 Comments

1. In general | felt the manual was well written and useful for EPA and the Corps as a condensed
summary of the national manuals. | would turn to your manual to assist anovicein
understanding the complexities of the national manuals. Several placesin the manual discuss
state WQ requirements and use of the ITM. It isdifficult to separate 103,404, and 401



requirements. Y ou never discuss distances to sitesin this manual, but | am assuming that WQ
Certification is necessary for some or al of your sites. With the proposed national level effort to
combine the OTM and the ITM, | would strongly recommend that your manual also be ajoint
manual for both 404 and 103 evaluations. If the states requirements could be incorporated and
agreed to, | feel you would have atrue regional manual. That said | will offer up several
suggestions that | feel would make your efforts more regiona and make the document more user
friendly to permit applicants and the states.

Response: Our manual is intended as guidance on implementing the ocean dumping testing
procedures recommended in the national guidance and not on the process of regulating dredged
material disposal.

2. Ingenerd it isunclear to me any advantage of this manual over using the national manuals. A
regional manual should develop COC lists for specific projects, sub-regions and/or the entire
region. Sampling and analysis requirements should be established in the manual so applicants
know what to expect and budget for. The only regionalization | saw in this manual was the
establishment of reference areas, which you are to be commended for, but this should have been
followed by adiscussion of the region's dredging projects and recommendations on which sites
should be used for them under what conditions. | also recommend that state WQ Certification
requirements be included in the discussion. | believe aregional manual should act as the guide to
the process to applicants, state personnel , and new federal agency employees. Our NW
Regional Manual has served us well be making the States of Washington and Oregon signatory
to the document.

Response: As currently presented the COC list isintended to serve as a starting place for
identifying project specific contaminants. Due to the nature of the coastline in our Region, we
are hesitant to create site specific lists based solely on information from one project currently
utilizng the ODMDS in the event that other applicants besides the USACE use the sitesin the
future. In addition, we have regionalized our species lists for bioassays. Our manual isintended
as guidance on implementing the testing procedures recommended in the national guidance and
not on the process of regulating dredged material disposal.

3. Pageiv: Theonly place LPC isdefined asto what it is and how to useit isin this Glossary.
Because this value is interwoven throughout the document | would suggest that there be amore
general discussion of what it isand how it isused. Perhapsyou could provide alist of the values
in the appropriate place in the report.

Response: A section has been added to the document addressing LPC and defining LPC for the
three phases.

4. Page 1: This page discusses both national manuals and reasons for needing both. If there are
reasons for not making this manual for both 404 and 103 they should be discussed here. sec 1.3:
subject to review should be discussed. Isthisa public review with public notice.

Response: This document is not intended to serve as a joint CWA/MPRSA document. References



to the ITM are limited to technical guidance that is more up-to-date than that provided in the
Green Book (e.g. statistical analyses, QA/QC). The review discussed is intended to be by the
public, the document has been revised to reflect this.

5. Page 2, sec 2: It should be discussed here why it isonly for 103, it is unclear to me why it can
not be used for 404 evaluations and what the role of the states are, if WQ cert. is needed within
the three mile overlap of the two laws.

Response: Our manual is intended as guidance on implementing the ocean dumping testing
procedures recommended in the national guidance and not on the process of regulating dredged
material disposal.

6. Page 2 and 3 sec 3. Thisreport should aso be an applicants guide to the process. It should be
something with enough detail that they can understand what is required of them. The 103
process is more than a sediment evaluation. The process should be discussed and perhaps a case
study be included as an appendix.

sec 3.1: Our region has had difficulty agreeing on what constitutes a completed permit
application this term should be defined in your report. sec 3.2: In our region as a matter of
comity we obtain state WQ certification for 103 actions. It is confusing to me why the statesrole
is not discussed here.

Response: Our manual isintended as guidance on implementing the ocean dumping testing
procedures recommended in the national guidance and not on the process of regulating dredged
material disposal.

7. Page 5: Because of the general nature of the requirements in the manual and the discretion
EPA has in determining adequacy of information, it doesn't appear to me that 3 monthsin
sufficient time to conduct additional test that might be required by EPA. If EPA requires
additional chemical analysis or bioassays or Bioaccumulation tests 3 months is not enough time
to get additional samples collected and results back.

Response: Both EPA and the COE have agreed that the three month time frame is adequate.

8. Page 6. The states of Louisiana and Texas were ask to provide comments and their letters are
appended to the report. Their role and purpose of requesting comments from them is not
discussed in the report. this page would be a good place to discuss the states role.

Response: The Sates were included in a technical review of the testing requirements along with
the other resource agencies that have some responsibility for dredged material management.
Again, our manual is intended as guidance on implementing the ocean dumping testing
procedures recommended in the national guidance and not on the process of regulating dredged
material disposal.

9. Figures1 and 2 arethefirst place LPC is used, other than in the Glossary. The term should
be discussed and its importance to the process pointed out before it is abbreviated on these



figures.

Response: A section has been added to the document addressing LPC and defining LPC for the
three phases.

10. Page 8 sec 4.3: Predominantly sand hasto be defined it is critical to the assessment process.

Later in the report it is discussed it will be determined on a case by case bases. Thiswill not be
acceptable to applicants. aregional definition is necessary as the bases for al decisions that
follow.

Response: We believe, as with determination of COC, that predominantly sand deter minations
should be made on a case-by-case basis.

11. Pages 8,9, and 10: LPC isused extensively as adecision tool in this discussion. Because of
this| strongly recommend that a discussion of how, what, and why and the importance of LPCs
be discussed.

Response: A section has been added to the document addressing LPC and defining LPC for the
three phases.

Page 9: sec 4.5: Protocols should be defined in this manual not case by case in each projects
sampling plan. The plan should reflect protocols agreed to by all the parties subject to this
manual which are full reviewed and public noticed. Also COCs can be and should be agreed to
up front for each general project area. The national list should be adjusted for chemicals known
not to be in the area or additional chemicals not on the national list. It seemsto me that the
states should also play arole in making up regional/subregional COC lists.

Response: We agree. The section has been clarified to state that sediments should be collected
and analyzed according to the approved sampling and analysis plans. As currently presented the
COC list isintended to serve as a starting place for identifying project specific contaminants and
states that this list should be adjusted for the specific project. Due to the nature of the coastline
in our Region, we are hesitant to create site specific lists based solely on information from one
project currently utilizing the ODMDSin the event that other applicants besides the USACE use
the sitesin the future.

12. Page 12. Requirementsfor a SAP can be developed for this manual. Applicantsin the NW
know how many individual and composite samples will be needed based on the dredging
volumes and where the samples should be collected within the dredging prism. Recommend that
the manual be more specific into the numbers types and locations of the samples required, and
not make it a case by case decision.

Response: This approach is not appropriate for our Region due to the large nature of the
projects.

13. Page 19: Thelogic of adding chemicals to the National COC list should also be used to



remove chemicals from thelist. If the dredging location isin a pristine natural bay chances of
manufacturing chemicals be present aremote. They could be removed from the list. The
anaysis of al Nationa COCsis expensive and time consuming and chemical should be
eliminated when ever possible, to reduce the monetary burden to the applicant.

Response: As currently presented the COC list isintended to serve as a starting place for
identifying project specific contaminants and states that this list should be adjusted for the
specific project. Due to the nature of the coastline in our Region, we are hesitant to create site
specific lists based solely on information from one project currently utilizing the ODMDSin the
event that other applicants besides the USACE use the sites in the future.

14. Page 20: sec 9: Hereisanother example of discussion of state WQ Standards, but no
discussion here or elsewhere as to why thisis necessary or the role of the states. Page 22 also
specifically discussed Texas and L ouisiana standards but not why they are being used.

Response: The reference to the State Standards is necessary to show compliance with the
regulatory requirement of meeting water quality criteria (the LPC for the liquid phase). A
section has been added to the document addressing LPC and defining LPC for the three phases.

15. Page 29: The manuals discussion of the tiered testing procedures is good and appears to
fully comply with the national manuals. The statement at the bottom of page 29 is however
troubling. "in some cases, however it may be desirable to analyze tissues for compounds not
detected in the sediments” this statement if true must be supported.

Response: 1n our Region we have occasionally encountered project specific contaminants that
are a concern to the public but which may not have been detected in the sediments and thus are
included on the COC list for tissue analyses.

16. Appendix A If thisisindeed a 103 evaluation process or part of one. it should reference that
fact. It appears that the two Corps districts should also be discussed and their role in the process.
Aswritten this appendix puts EPA in sole control.

Response: The Appendix has been clarified to reflect that the 103 evaluative processis ajoint
process between the USACE and EPA

Reviewer #3 Comments

1. The Agreement iswell-organized and covers the issues very well; | found it generally easy to
interpret, which is always helpful in a guidance document!

Response: We appreciate the comment.

2. Some areas that could be clarified:



a. Sec. 4.6 (2); itisunclear whether dredged material must meet all three criteriato be
eligible for ocean disposdl;

Response: This section has been clarified to state that the dredged material is not compliant if it
does not meet any one or more of the three phases.

b. Sec. 9.3.2; other species used successfully in past dredged material evaluations
included sea urchins and oysters, but neither isincluded in the list of speciesthat are cited
as eligible for water column bioassays;

Response: These species are included on the national lists but are not included on our
regionalized listing and are not recommended.

c. Sec. 10.1.2; has Neanthes arenaceodenta been eliminated as a whol e sediment bioassay
test species?

Response: This organism has not been removed from the national list, however, it is not included
on our regionalized list and is not recommended.

d. Sec. 10.2.2; this section should state clearly whether bioaccumulation test tissue
replicates can be composited for chemical analysis;

Response: The section has been clarified to state that only organismsin a given replicate
chamber my be composited for chemical analysis, therefore sufficient biomass must be obtained
from each replicate.

3. Except as noted in 2.aabove, the RIA is clear with respect to decision-making and
interpretation of analytical results.

Response: We thank you for your comment.

4. Bioaccumulation potential estimates based on limited tissue data are inherently unreliable, but
represent the most practicable approach to addressing thisissue. It may be appropriate to
stipulate that control sediment-exposed tissues and pre-exposure tissues be analyzed chemically,
to provide a clearer picture of bioaccumulation in test sediment exposures. The RIA addresses
bioaccumulation well, although some additional treatment of bioaccumulation factors and
ecological risk may be caled for. If replicates are able to be composited for tissue chemistry,
what statistical analysis can/would be performed to compare reference and test sediments?

Response: The RIA currently recommends that tissues be analyzed prior to exposure to obtain
necessary information regarding background tissue concentrations. We do not recommend
compositing replicates. Only organismsin a given replicate chamber my be composited for
chemical analysis, therefore sufficient biomass must be obtained from each replicate. Satistical
recommendations are currently provided in the RIA.



5. Overdll, the lab analyses recommended are appropriate and based on good technical
methodologies, except that some species should be added to lists of acceptable test species (eg.,
sea urchin species, for fertilization test method). Dredged material characterization guidelines
are easy to follow; however, it should be stated clearly whether alternative test methods can be
employed, if sufficient justification is provided.

Response: The RIA currently allows for alternative test methods if sufficiently justified and
approved by the USACE and EPA prior to use.

Reviewer #4 Comments

Page v: Should you say something about the reference Rule when you talk about reference
sediment?

Response: The reference rule is only applicable to dredged materials removed frominland
waterways and regulated under the Clean Water Act, Section 404 and not to ocean dumping of
dredged materials. Reference areas for the existing ODMDS have been selected and are
provided in the RIA.

Page 15: Do you have a minimum requirement for survival in the reference sediment? What
about test sediments that are not suitable for the test organisms because of salinity, or grain size,
or pH or some other factor that is not COC-related?

Response: Thereis currently no minimum survival requirement for the reference sediments. The
RIA was revised to state that causes of test failuresin the control sediments should be identified
(e.g. grain size sensitivity, pH and ammonia) and addressed appropriately.

Page 19: Wouldn-t you need to do testing even if there was only one COC?

Response: Yes. The RIA has been clarified to state that testing would be required due to the
presence of one or more contaminants.

Page 21: Does Table 2 relate to Water or Seds or both?

Response: Table 2 relates to both water and sediments.

Page 22, diamond 1: What if there is only one COC that is exceeded?

Response: The RIA has been clarified to state that synergistic effects may be expected if one or
mor e contaminant is detected. In some cases contaminants may be undetected but still present
and causing synergistic effects.

Page 22, Diamond 2: | would say Apossiblei rather than Asuspectedq.

Response: The recommended change has been incor porated throughout the document.



Page 22, Diamond 3, point 1: | would say Apossiblel rather than Asuspectedg.
Response: The recommended change has been incor porated throughout the document.
Page 22, Diamond 3, point 2: Should we get a flow chart?

Response: We do not intend to incorporate a flow chart at this time.

Page 23, 9.3.1: Should you refer back to the 1:4 dilution?

Response: The recommended change has been incor porated.

Page 24, Table: Can you use the mysids twice? Would you use different stages for different
categories?

Response: The Green Book and the RIA allow for using different stages of the Mysids for
different categories.

Page 24: Would aflow chart be helpful here?
Response: We do not intend to incorporate a flow chart at thistime.

Page 24, Diamond 4: What does A100% dredged material@ mean? Does it mean Afull-strength
elutriated?

Response: The section has been clarified to say the A100% dredged material elutriated. This
change has been made throughout.

Page 25, Square 4: Isit possible to do a cheap flunk here? Might you cahnge the dilution to get
it?

Response: The current guidance recommends a serial dilution in order to extrapolate the LCsy.
The RIA also recommends this approach.

Page 26, 10.0:(The initial screen...may be used to aid in re-evaluating...d How would this work?
Areyou referring to aAcheap flunk?

Response: The intent of utilizing the TBP calculation is aid in deciding whether to spend
additional money to conduct further testing or to forgo ocean disposal for a different disposal
method. It is not intended to be used to make regulatory decisions.

Page 26, 10.1.1: Do you need to define Areference sediment@ and Acontrol sediment@?

Response: The RIA currently defines and addresses reference and control sediments.



Page 27, Paragraph 2: AAt least two species should be selected....to cover three..( Isthislegal?

Response: Yes, the existing regulations allow for utilizing two species to cover the three feeding
strategies.

Page 27, 10.1.3: Will the test fail if the control survival is below 90%, but all of the test
sediments are above 90%? Are there any requirements as to minimum survival at the reference
site?

Response: If control survival is below 90% it is recommended that the test be rejected and
repeated. Thereis currently no minimum survival requirement for the reference sediments. The
RIA was revised to state that causes of test failuresin the control sediments should be identified
(e.g. grain size sensitivity, pH and ammonia) and addressed appropriately.

Page 29: Why would you recommend Mercenaria? Isit not abiological rock?

Response: Species recommended for bioaccumulation analyses should be hardy species that
allow for accumulation of contaminants and not mortality when exposed to the dredged
materials.

Page 31: Could you just list the FDA limitsin the RIA? | think that there isalot of cross-
referencing in the document, and you might want to make it easier for the applicants where you
can, and save them alook up, maybe by putting stuff into an appendix.

Response: We prefer to reference items such as criteria and limits rather than include themin
the RIA since these items are the most likely to change.

Page 32: Are these factors modified from the original 11 factorsin the Green Book? Y ou might
mention it if they were.

Response: These nine factors are not modified from how they appear in the Green Book.
Page 32, 9.: Isthere aAreference referencefl that values can be compared to?
Response: Currently, background tissue concentrations of in situ organisms have not been

obtained for this region and would need to be determined on a case-by-case basis, asis
recommended in the Tier 1V evaluations.





